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ABSTRACT
E n t h a l p y  was p r e d i c t e d  f o r  n o n - p o l a r  compounds ( benzene ,  
m e t a - x y l e n e  and 1 - me t hy l  n a p h t h a l e n e )  and p o l a r  compounds 
( m - c r e s o l  , n - p e n t a n o l  , and n - h e x a n o l ) .  The e n t h a l p y  d e p a r t u r e  
was p r e d i c t e d  f o r  p o l a r  compounds as w e l l .  The e n t h a l p y  and 
e n t h a l p y  d e p a r t u r e  were c a l c u l a t e d  ov e r  d i f f e r e n t  ranges o f  
t e m p e r a t u r e s  and p r e s s u r e s .  Benzene da t a  were p r e d i c t e d  ove r  
a t e m p e r a t u r e  r ange o f  228-676°F a t  70,  100,  400 and 1000 p s i a  
i s o b a r s ;  m e t a x y l e n e  da t a  were p r e d i c t e d  f o r  50,  514,  1000 and 
1500 p s i a  i s o b a r s  and t e m p e r a t u r e  ranges f r om 140 t o  730°F;  
1 - m e t h y l  n a p h t h a l e n e  da t a  were p r e d i c t e d  ove r  a t e m p e r a t u r e  
r ange o f  224-730°F a t  75 ,  100,  and 470 p s i a  i s o b a r s ;  m - c r e s o l  
da t a  was p r e d i c t e d  f o r  200,  250 and 1500 p s i a  i s o b a r s  and 
t e m p e r a t u r e  r anges  f r om 3 1 5 - 7 4 0 ° F ;  n - p e n t a n o l  da t a  were p r e ­
d i c t e d  over  a t e m p e r a t u r e  r ange o f  350-615°F a t  150 and 400 
p s i a  i s o b a r s ;  and n - h e x a n o l  da t a  were p r e d i c t e d  o v e r  a t e mp e r a ­
t u r e  range o f  389-6 4 9 °F a t  200 and 400 p s i a  i s o b a r s .  The 
p r e d i c t i o n  was c a r r i e d  out  us i n g  d i f f e r e n t  e q u a t i o n s  o f  s t a t e :  
t he  m o d i f i e d  B e n e d i c t ,  Webb, Rubin (BWR) e q u a t i o n *  t he  (BWR) 
i n  c o n j u n c t i o n  w i t h  t he  f undamen t a l  steam e q u a t i o n ,  t he  m o d i ­
f i e d  So a v e - Red l i c h - Kwo ng  (SRK) e q u a t i o n  ( 3 ) ,  and t he  o r i g i n a l  
Soave ( S R K ( l ) )  e q u a t i o n .  The main o b j e c t i v e  o f  t h i s  work i s  
t o  c o r r e l a t e  and compare t he  e n t h a l p y  and e n t h a l p y  d e p a r t u r e  
f o r  p o l a r  and n o n - p o l a r  u s i n g  e q u a t i o n s  o f  s t a t e .  The l a s t
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s e c t i o n  i n c l u d e s  t he  c a l c u l a t e d ,  t he  e x p e r i m e n t a l  and t he  
p e r c e n t  d i f f e r e n c e  e n t h a l p y  and e n t h a l p y  d e p a r t u r e  f o r  t he  
compounds f o r  each e q u a t i o n  o f  s t a t e .  The r e s u l t s  o f  t h i s  
work  show t h a t  t he  m o d i f i e d  (BWR) e q u a t i o n  can f i t  r e l i a b l e ,  
e x p e r i m e n t a l  d a t a  f o r  e n t h a l p y  w i t h  good a c c u r a c y  f o r  non­
p o l a r  o r  s l i g h t l y  p o l a r  compounds.  The m o d i f i e d  S o a v e - R e d l i c h -  
Kwong (SRK) e q u a t i o n  was d e t e r m i n e d  t o  be t he  b e s t  f o r  t h e  
e n t h a l p y  p r e d i c t i o n  f o r  p o l a r  compounds.  Th i s  i s  n o t  t he  case 
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NOMENCLATURE
A , B , a , b  = c o n s t a n t  t e rms  i n  SRK e q u a t i o n  o f  s t a t e
sg = s p e c i f i c  g r a v i t y
( s  )Pr  = r educed  s a t u r a t i o n  p r e s s u r e
v = volume
w = e f f e c t i v e  a c e n t r i c  f a c t o r  c a l c u l a t e d  f r om t h e
m o l e c u l a r  s t r u c t u r e  p a r a m e t e r
s = c o n s t a n t  t e r m i n  t he  Soave e q u a t i o n
S = m o l e c u l a r  s t r u c t u r e  p a r a m e t e r ,  t h i r d  p a r a m e t e r
o f  t h e  m o d i f i e d  (SRK) e q u a t i o n
B,C,D,C4,>
B , y *= c o n s t a n t s  i n  t he  m o d i f i e d  (BWR) e q u a t i o n  o f  s t a t e
H° = i d e a l  gas e n t h a l p y  ( B t u / l b m )
H = e n t h a l p y  a t  c e r t a i n  t e m p e r a t u r e  and p r e s s u r e
T = t e m p e r a t u r e
P = p r e s s u r e
Tc = c r i t i c a l  t e m p e r a t u r e
Pc = c r i t i c a l  p r e s s u r e
Tr  = r educed t e m p e r a t u r e
Pr = r educed  p r e s s u r e
a  = t e m p e r a t u r e  f u n c t i o n  o f  t he  d e v i a t i o n  f r om t wo-
p a r a me t e r  c o r r e s p o n d i n g  s t a t e s ,  used i n  t he  SRK 
Eq u a t i o n
oj = a c e n t r i c  f a c t o r
¥ = s p e c i f i e d  H e l m h o l t z  f r e e  energy
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S u b s c r i p t s
c = c r i t i c a l  p r o p e r t y
exp = p r o p e r t y  o b t a i n e d  e x p e r i m e n t a l l y
c a l c  = p r o p e r t y  o b t a i n e d  by c a l c u l a t i o n
r = r educed p r o p e r t y
s = p r o p e r t y  of  s t r u c t u r a l  e f f e c t s
p = p r o p e r t y  o f  p o l a r  e f f e c t s
rb = r educed p r o p e r t y  a t  t he  normal  b o i l i n g  p o i n t
S u p e r s c r i  p t s
( r )  = r e f e r e n c e  f l u i d
(o)  = ze r o  p r e s s u r e  v a l u e
- x v -
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LIST OF VARIABLES 
IN THE COMPUTER PROGRAM
AN, BN, CN, DN = c o n s t a n t s  i n  i d e a l  gas hea t  c a p a c i t y  equa­
t i o n  as an i n p u t  p a r ame t e r
ID = phase i n d e x  ( v a p o r  = - 1 ,  l i q u i d  = 1)
ITMAX = maximum number o f  i t e r a t i o n  a l l o w e d  i n
d e n s i t y  sea r ch
H(K)  = i d e a l  gas e n t h a l p y ,  c a l c u l a t e d  by CPdT
To
TO = t he  r e f e r e n c e  a b s o l u t e  t e m p e r a t u r e
SD = s t a n d a r d  d e v i a t  i on  c a l c u l a t i o n
D E L H ( l ) ,  DELH( 2)  = e n t h a l p y  d e p a r t u r e  f o r  t h e  s i m p l e  f l u i d
and t h e  r e f e r e n c e  f 1u i d , r e s p e c t i v e l y
= da t a  f i l e  number  as an i n p u t  p a r a me t e r
= t o t a l  e n t h a l p y  d e s i r e d
= p e r c e n t  d i f f e r e n c e  between t h e  e x p e r i m e n t a l  
and c a l c u l a t e d ,  e i t h e r  e n t h a l p y  o r  e n t h a l p y  
d e p a r t u r e
_ . (HEXP(L)  -  ENTHD(L) M n n *
------------------ heT R T ) -----------------------  U 0 0 )
= m o l e c u l a r  s t r u c t u r e  p a r a me t e r  f o r  t h e  w a t e r
= m o l e c u l a r  s t r u c t u r e  p a r a me t e r  f o r  methane
= m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  f o r  n - o c t a n e
= m o l e c u l a r  s t r u c t u r e  p a r a me t e r  f o r  t he  un ­
known compound
= t h e  p o l a r  f o u r t h  p a r a me t e r  f o r  t h e  w a t e r  










G = p o l a r  f o u r t h  p a r a me t e r  f o r  t he  unknown com'
pound
s u b r o u t i n e  vcub = s o l v e s  t he  c u b i c  e q u a t i o n  i n  volume
Min volume f o r  l i q u i d  phase 
Max volume f o r  vapo r  phase
AL = m o d i f i e d  " a l p h  t e r m"  i n  t h e  m o d i f i e d  (SRK)
e q u a t i  on
ALP = D e r i v a t i v e  o f  " a l p h a  t e r m"  w i t h  r e s p e c t  t o
reduced  t e m p e r a t u r e  i n  t h e  m o d i f i e d  (SRK) 
e q u a t i o n
HD(K) = e n t h a l p y  d e p a r t u r e  i n  t he  m o d i f i e d  (SRK)
e q u a t i o n
AP = aT(. • ( ^ U )  = (A) (ALP)
A = aTc • ( a )  = ( A ) ( A L )
s u b r o u t i n e  ENTDW = c a l c u l a t e s  t he e n t h a l p y  d e p a r t u r e  f o r  t he
t h i r d  r e f e r e n c e  " w a t e r "
WELH (K) = e n t h a l p y  d e p a r t u r e  f o r  t h e  w a t e r
EA = c o n s t a n t  i n  t h e  f und a me n t a l  steam e q u a t i o n
TAUC = Tcr T Eical  f o r  the water
R = gas c o n s t a n t  i n  t h e  steam e q u a t i o n
= 4 . 6151  bar  ' 6 C~C o r  0 . 46151
gm K gm K
s u b r o u t i n e  NEWR = s u b r o u t i n e  uses Newton Raphson t e c h n i q u e  t o
s o l v e  f o r  t h e  d e n s i t y
AR = d e n s i t y  i n  ■
cm





one o f  t h e  steam e q u a t i o n  t e r ms  g i v e n  as a 
f u n c t i o n  i n  d e n s i t y  and t e m p e r a t u r e
d e r i v a t i v e  o f  Q(K) w i t h  r e s p e c t  t o  " t " a t  
c o n s t a n t  d e n s i t y
( M )
3t P
d e r i v a t i v e  o f  Q( K) w i t h  r e s p e c t  t o  d e n s i t y  















second d e r i v a t i v e  o f  Q( K) w i t h  r e s p e c t  t o  
d e n s i t y  a t  c o n s t a n t  ~2n
( x )  =
3 p T
number  o f  d a t a  p o i n t s
number  o f  da t a  p o i n t s ,  c o n s t a n t  number
m o l e c u l a r  w e i g h t
r educed  p r e s s u r e
r educed t e m p e r a t u r e
gas c o n s t a n t
c r i t i c a l  p r e s s u r e
c r i t i c a l  t e m p e r a t u r e
e x p e r i m e n t a l  e n t h a l p y  and e n t h a l p y  d e p a r t u r e
p r e s s u r e  a t  wh i ch  e n t h a l p y  and e n t h a l p y  de ­
p a r t u r e  i s  t o  be c a l c u l a t e d
t e m p e r a t u r e  a t  wh i ch  e n t h a l p y  and e n t h a l p y  
d e p a r t u r e  i s  t o  be c a l c u l a t e d
-  X V I11 -
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Vr
E , C , B f B1 , B2 ,
^ 3  9 ^ 4  9 ^ 1 9 ^ 2  5
^ 39^ 4 , 0 ^ , 0 2 ,
BET, GAM, WR
r educed  volume
c o n s t a n t  used i n  t he  m o d i f i e d  BWR e q u a t i o n




In d e s i g n  w o r k ,  t h e  e n g i n e e r  i s  f r e q u e n t l y  f a c e d  w i t h  t he  
need f o r  a c c u r a t e  t he r modynami c  and p h y s i c a l  p r o p e r t i e s  o f  
v a r i o u s  f l u i d s .  These p r o p e r t i e s  a r e  e s s e n t i a l  i n  d e t e r m i n ­
i n g  e q u i p me n t  s i z e ,  e n e r g y  r e q u i r e m e n t s ,  and o p e r a t i n g  c o n d i ­
t i o n s  i n  t he  d e s i g n  o f  bo t h  p h y s i c a l  and c h e mi c a l  p r o c e s s i n g  
u n i t s .  E x p e r i m e n t a l  da t a  a r e  used whenever  t h e y  are  a v a i l a b l e .  
However ,  i n  most  c a s e s ,  such da t a  a r e  e i t h e r  n o n e x i s t e n t ,  o r  
a t  b e s t ,  s c a r c e .  To o b t a i n  e x p e r i m e n t a l  t he r modynami c  d a t a  on 
c h e mi c a l  compounds and t h e i r  m i x t u r e s  f o r  a l l  sys t ems o f  i n ­
t e r e s t  i s  e x p e n s i v e  and t i m e - c o n s u m i n g ,  p a r t i c u l a r l y  i f  t h e  
r ange o f  t e m p e r a t u r e ,  p r e s s u r e ,  o r  c o n c e n t r a t i o n  t o  be c o n ­
s i d e r e d  i s  l a r g e .  As a r e s u l t ,  a need f o r  a c c u r a t e  c o r r e l a ­
t i o n s  t o  p r e d i c t  t h e r mo dy na mi c  p r o p e r t i e s  o f  pure  s u b s t a n c e s  
and m i x t u r e s  i s  t h e r e f o r e  n e c e s s a r y .
An e q u a t i o n  o f  s t a t e  i s  a m a t h e m a t i c a l  r e l a t i o n  between 
t e m p e r a t u r e ,  p r e s s u r e  and volume o r  d e n s i t y .  The e q u a t i o n  o f  
s t a t e  ( 1 ) ,  i s .  e i t h e r  p r e s s u r e  e x p l i c i t ,  i . e .  p = f ( V , T )  o r  
vo l ume e x p l i c i t ,  v = f ( P , T ) .  The e q u a t i o n s  o f  s t a t e  are 
c l a s s i f i e d  i n t o  two br oad c a t e g o r i e s ,  based on t h e  number o f  
p a r a m e t e r s  i n  t he  e q u a t i o n :
a)  E q u a t i o n s  c o n t a i n i n g  two pa r ame t e r s
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b) E q u a t i o n s  c o n t a i n i n g  more t han two p a r a me t e r s -  
E q u a t i o n s  o f  s t a t e  p r oposed  by Van de r  Waa l s ,  B e r t h e l o t ,  
D i e t e r i c i ,  Red 1 i c h - Kwong, Soave ( 1972)  ( 2 ) ,  and ex t ended  by 
Sonder gar d  ( 3 ) t o  c o r r e l a t e  p o l a r  f l u i d  p r o p e r t i e s ,  and Peng 
and Ro b i ns o n ,  f a l l  i n  t he  (a)  c a t e g o r y ;  w h i l e  t hese  p r oposed 
by B e a t t i e - B r i d g e m a n , and t h e  m o d i f i e d  B e n e d i c t - We b b - R o b i n  
(BWR),  f a l l  i n  t h e  ( b )  c a t e g o r y .  The most  a c c u r a t e  and 
w i d e l y - u s e d ,  g e n e r a l i z e d  c o r r e l a t i o n  f r amewor k  f o r  t he  p r e ­
d i c t i o n  i s  t e rmed t h e  t h e o r y  o f  c o r r e s p o n d i n g  s t a t e  p r i n c i p l e .  
The t h e o r y  o f  c o r r e s p o n d i n g  s t a t e s  was o r i g i n a l l y  deve l oped  
f o r  s p h e r i c a l  m o l e c u l e s .  For  t h e s e  m o l e c u l e s ,  t h e  reduced  
t e m p e r a t u r e  and p r e s s u r e ,  ( T r ,  Pr )  are adequa t e  c o r r e l a t i n g  
p a r a m e t e r s .
P i t z e r  and c o - w o r k e r s  ( 4 ) showed t h a t  o n l y  t he h e a v i e r  
r a r e  gases ( Argon ( A r ) ,  K r y p t o n  ( K r ) ,  Xenon ( X e ) )  f o l l o w  t he  
two p a r a m e t e r  c o r r e s p o n d i n g  s t a t e s  and are  t e rmed " s i m p l e  
f l u i d s . "  When t he  t h e o r y  o f  c o r r e s p o n d i n g  s t a t e s  i s  ex t ended  
t o  i n c l u d e  s i z e  and shape and n o n - s p h e r i cal
m o l e c u l e s ,  a t h i r d - p a r a m e t e r  i s  r e q u i r e d .  Compounds t h a t  can 
be d e s c r i b e d  by a t h r e e  p a r a m e t e r  c o r r e s p o n d i n g  s t a t e  e x t e n ­
s i o n  o f  t h i s  t y p e  a r e  t e rmed "nor ma l  f l u i d s . "  The e x t e n s i o n  
o f  t h e  t h e o r y  t o  compounds wh i ch  e x h i b i t  p o l a r  o r  hydrogen 
bon d i n g  e f f e c t s  u s u a l l y  r e q u i r e s  t h e  a d d i t i o n  o f  a f o u r t h  p a r a ­
m e t e r  t o  a c c o u n t  f o r  p o l a r i t y  e f f e c t s .
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The pu r pose  o f  t h i s  work  i s  t o  c o r r e l a t e  and compare 
e n t h a l p y  d i f f e r e n c e s  f o r  n o n - p o l a r  compounds and e n t h a l p y  
d i f f e r e n c e s  as w e l l  as e n t h a l p y  d e p a r t u r e  f o r  p o l a r  compounds 
u s i n g  e q u a t i o n s  o f  s t a t e .  P r e d i c t i o n  was c a r r i e d  o u t  by u s i n g  
t he  f o u r t h - p a r a m e t e r  e x t e n s i o n  o f  c o r r e s p o n d i n g  s t a t e s  u s i n g  
S o a v e - Re d l i c h - K wo n g  as de v e l o p e d  by Sonder gar d  and Gr abosk i  
and t h e  o r i g i n a l  (SRK) e q u a t i o n s ,  and t he  m o d i f i e d  BWR i n  c o n ­
j u n c t i o n  w i t h  t he  steam e q u a t i o n s ,  u s i n g  f l u i d  w a t e r  as t he  
t h i r d  r e f e r e n c e  t o  t a k e  c a r e  o f  t h e  p o l a r i t y  e f f e c t s .
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CHAPTER I I
THE MODIFIED BENEDICT, WEBB, RUBIN (BWR) EQUATION
A g e n e r a l i z e d  t he r modynami c  c o r r e l a t i o n  based on t he  
t h r e e - p a r a m e t e r  c o r r e s p o n d i n g  s t a t e s  p r i n c i p l e  (CSP) has 
r e c e n t l y  been d e v e l o p e d  (6)  wh i ch  i mpr oves  t he  p r e d i c t i o n  o f  
v o l u m e t r i c  and t he r modynami c  f u n c t i o n s  ( 7 ) .  Th i s  
a n a l y t i c a l  c o r r e l a t i o n  c ov e r s  t he  who l e  r ange o f  r educed t em­
p e r a t u r e  and reduced  p r e s s u r e  ( T r ,  Pr )  o f  p r a c t i c a l  i n t e r e s t  
i n  h y d r o c a r b o n  p r o c e s s i n g .  In a d d i t i o n  t o  t he  above,  t h i s  
c o r r e l a t i o n  has l e d  t o  i mpr oved  r e p r e s e n t a t i o n  o f  t h e s e  p r o ­
p e r t i e s  a t  l ow t e m p e r a t u r e s ,  as w e l l  as t he  c r i t i c a l  r e g i o n .
The method has been f ound  t o  be r e l i a b l e  o v e r  a wi de range o f  
c o n d i t i o n s  f o r  n o n - p o l a r  and s l i g h t l y  p o l a r  s ub s t a n c es  and 
t h e i r  m i x t u r e s .  Ac c u r a c y  i s  b e s t  i n  t he  s u b c oo l e d  and s u p e r ­
hea t ed  r e g i o n s .
In o r d e r  t o  a c c u r a t e l y  r e p r e s e n t  t he  v o l u m e t r i c  and 
t he r mo dy na mi c  p r o p e r t i e s  o f  vapo r  and l i q u i d  as a f u n c t i o n  of  
t h r e e - p a r a m e t e r s  , r educed  t e m p e r a t u r e  ( T r ) ,  r educed p r e s s u r e  
( P r ) ,  and a c e n t r i c  f a c t o r  (u>) are  used ov e r  t he  range o f  
Pr = 0 t o  10 and Tr  = 0 . 3  t o  4.  The L e e - K e s l e r  c o r r e l a t i o n  
s h o u l d  be used once f o r  each o f  t h e  s i m p l e  and r e f e r e n c e  f l u i d s .  
T h i s  app r oach  has p r oven  t o  f a c i l i t a t e  t he  a n a l y t i c a l  r e p r e ­
s e n t a t i o n  o f  t he  v o l u m e t r i c  and o t h e r  d e r i v e d  t he r modynami c  
f u n c t i o n s ,  such as f u g a c i t y  and t h e  d e p a r t u r e  o f  e n t h a l p y  and
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e n t r o p y  f r om t he  i d e a l  b e h a v i o r .  Thus ,  t he  c o m p r e s s i b i l i t y  
f a c t o r  as w e l l  as t he  o t h e r  t he r modynami c  p r o p e r t i e s  o f  any 
f l u i d ,  can be a d e q u a t e l y  r e p r e s e n t e d  a t  c o n s t a n t  r educed  t em­
p e r a t u r e  and p r e s s u r e  by a l i n e a r  f u n c t i o n  o f  t he  a c e n t r i c  
f a c t o r  ( 5 ,  7,  8 ,  9 ) .  In p a r t i c u l a r ,  t he  c o m p r e s s i b i l i t y  f a c ­
t o r  o f  a f l u i d  whose a c e n t r i c  f a c t o r  i s  (u>), i s  g i v e n  by t he  
f o l l o w i n g  e q u a t i o n :
and p r e s s u r e .  The method i s  i l l u s t r a t e d  w i t h  t h e  e n t h a l p y  de ­
p a r t u r e  f u n c t i o n  and a n a l o g o u s  r u l e s  a p p l y  t o  t he  e n t r o p y  de ­
p a r t u r e  f u n c t i o n ,  i s o b a r i c ,  i s o c h o r i c  hea t  c a p a c i t i e s ,  f u g a -  
c i t y - p r e s s u r e  r a t i o ,  and d e r i v a t i v e  f u n c t i o n s  as e x p l a i n e d  by 
Rei  d e t a  1.  ( 1 0 ) .
Lee and K e s l e r  ( 6 )  p r e s e n t e d  t he  c o m p r e s s i b i l i t y  f a c t o r
as
( 2 . 1 )
where
r e p r e s e n t s  t he  c o m p r e s s i b i l i t y  f a c t o r  o f  a s i m p l e  
f l u i d
z ( 1 ) r e p r e s e n t s  t he  d e v i a t i o n  o f  t h e  c o m p r e s s i b i 1 i t y  
f a c t o r  o f  t h e  r e a l  f l u i d  f r om z ^ 0 ^.
z ( o )  and z ^ 1  ̂ a r e  assumed f u n c t i o n s  o f  t h e  reduced  t e m p e r a t u r e
( 2 . 2 )
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Compar i son between E q u a t i o n  ( 2 . 1 )  and ( 2 . 2 ) ,  o b v i o u s l y  shows
t h a t  i n  E q u a t i o n  ( .2.1)  i s  e q u i v a l e n t  t o  ( z ^ r  ̂ -  z ^ ° ^ ) / w ^ r ^
i n  E q u a t i o n  ( 2 . 2 ) .  T h i s  e x p r e s s i o n  i s  c o n v e n i e n t ,  s i n c e  bo t h  
( o ) f r )z v ' and z v a r e  g i v e n  by t he  same e q u a t i o n  w i t h  d i f f e r e n t  
c o n s t a n t s .  A s i m i l a r  approach  can be used t o  a n a l y t i c a l l y  
r e p r e s e n t  t he  e n t h a l p y  d e p a r t u r e .  N- o c t ane  has been chosen as 
t he  heavy r e f e r e n c e  f l u i d ,  s i n c e  i t  i s  t he  h e a v i e s t  h y d r o -  
ca r bon  f o r  wh i ch  t h e r e  a r e  a c c u r a t e  P^V-T and e n t h a l p y  da t a  
o v e r  a w i de  range o f  c o n d i t i o n s  ( 6 ) .
The c o m p r e s s i b i 1 i t y  f a c t o r  o f  bo t h  t he  s i m p l e  f l u i d  z ^ 0 ^
( v' )
and t he  r e f e r e n c e  f l u i d  z v 7 has been r e p r e s e n t e d  by t he  f o l ­





P v D r  njljl  = i + JL + _JL_ + _L_
t  1 v- 2 5r  r  V Vr  r
T 3 V 2 r  r
(0 + - ^ r )  Exp ( ----- ( 2 . 3 )
b 2 b3 b4
1 T T 2 T 3 r  r  r
T T r  r
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These c o n s t a n t s  a r e  g i v e n  f o r  bo t h  t he  s i m p l e  and t h e  r e ­
f e r e n c e  f l u i d  i n  T a b l e  2 . 1 .
To empl oy  t he  K e s l e r - L e e  c o r r e l a t i o n  t o  c a l c u l a t e  t h e r m o ­
dynami c  p r o p e r t i e s ,  c a r e  must  be e x e r c i s e d  i n  t he  f o l l o w i n g  
p r o c e d u r e  recommended by t h e  a u t h o r s  ( 6 , 1 0 ) :
1) Gi ven a p r e s s u r e  P and t e m p e r a t u r e  T,  t h e  f i r s t  s t e p  
i n v o l v e s  t h e  c a l c u l a t i o n  o f  t h e  r educed  t e m p e r a t u r e  and p r e s ­
su r es  f r o m t he  s i m p l e  f l u i d  c o n s t a n t s  i n  Ta b l e  2 . 1 .  Then
d e t e r m i n e  t he  i d e a l  r educed  vol ume o f  a s i m p l e  f l u i d  Vr
when Vr ( 0 )  i s  used i n  E q u a t i o n  2 . 3 ,  i s  c a l c u l a t e d  f o r
t h e  s i m p l e  f l u i d .
2)  Repeat  t h e  p r e v i o u s  s t e p ,  w i t h  t h e  e x c e p t i o n  o f  t he
/  r  1 ( r  1
r e f e r e n c e  f l u i d .  A new V *  ’ and z v ' w i l l  be o b t a i n e d .r
3) Wi t h  z ( o )  and z ^ r  ̂ f r o m s t e p s  ( 1 )  and ( 2 ) ,  t he  com­
p r e s s i b i l i t y  f a c t o r  z f o r  t h e  f l u i d  o f  i n t e r e s t  i s  c a l c u l a t e d  
by u s i n g  E q u a t i o n  2 . 2 .
4) F i n a l l y ,  t h e  e n t h a l p y  d e p a r t u r e  f o r  s i m p l e  f l u i d  and 
r e f e r e n c e  f l u i d  can t h e n  be f o u n d  by u s i n g  t h e  f o l l o w i n g  equa ­
t i o n s  (one f o r  t h e  s i m p l e  f l u i d  and t h e  o t h e r  f o r  t h e  r e ­
f e r e n c e  f l u i d ) .  The e n t h a l p y  d e p a r t u r e  i s  g i v e n  as ( 6 , 1 0 )
H°-H _ _ T ( z .  !  .  bg + 2b? / T r  + 3bA/ T r 2 
r  T I,
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TABLE 2.1
C o n s t a n t s  f o r  t he  M o d i f i e d  BWR ( 6 , 1 0 )  E q u a t i o n  o f  S t a t e  as Gi ven
i n  E q u a t i o n  2 . 3
C o n s t a n t
d 1x l 0
d^ x l O
Y
Si mpl e  FI ui d  
0 . 1121193  
0 . 265728  
0 . 154790  
0 . 030323  
0 . 0236744  
0 . 0186984  
0 . 0
0 . 042724  
0 . 155488  
0 . 623689  
0 . 65392  
0 . 060167
Re f e r enc e  F l u i d  
0 . 2026576  
0 .331511  
0 . 027655  
0 . 203488  
0 . 0313385  
0 . 0503618  
0 . 016901  
0 . 041577  
0 . 48736  
0 . 0740336  
1 .22600 
0 . 03754
The a c e n t r i c  f a c t o r  f o r  t h e  r e f e r e n c e  f l u i d  i s  t aken  as
( r ) = 0 . 39 7 8
T-2379
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2T y r  '
Then t he  d e p a r t u r e  f u n c t i o n  f o r  t he  r e a l  f l u i d  i s  g i v e n  by
U° M II O ij o
r H, ~H ) = f H ~H) +V ) \ DT 1RT L RT
- H< r  / H°-H > 0
1 ”  ' RT ' ( 2 . 4 )
r  = r e f e r e n c e  f l u i d  
o = s i m p l e  f l u i d
E q u a t i o n  2 . 4  may be r e w r i t t e n  as
_ f H° - Hx°  . n < H°-H >1




, H ” - H  N i  1 T , H ° - H s r
1 RT _ ' TTrT L 1 RT ' ”  * RT
where
d i m e n s i o n a l  i s o t h e r m a l  e n t h a l p y  d e p a r t u r e  f r om 
i d e a l  gas
/ H°-H \ 0 
1 RT ’ d i m e n s i o n l e s s  i s o t h e r m a l  e n t h a l p y  d e p a r t u r e  
f r o m i d e a l  gas f o r  a s i m p l e  f l u i d ,  p l o t t e d  as 
a f u n c t i o n  o f  T r  and Pr  ( 11)
T-2379 10
H°-H r( ~p-T ) = d i me ns i  o n ! e s s  i s o t h e r m a l  e n t h a l p y  d e p a r t u r eRTc f r o m i d e a l  gas f o r  t h e  r e f e r e n c e  f l u i d
u 0 _ u  1
(■ -p,T- ) = d i m e n s i o n l e s s  i s o t h e r m a l  e n t h a l p y  d e p a r t u r e
c c o r r e c t i o n  t e r m f o r  m o l e c u l a r  a c e n t r i c i t y ,
p l o t t e d  as a f u n c t i o n  o f  T ̂  and P (11)
A c o mpu t e r  p r ogr am was m o d i f i e d  ( 1 2 , 1 3 ) ,  Append i x  D, t o  use t h e s e ,  
e q u a t i o n s  t o  p r e d i c t  e n t h a l p y  and e n t h a l p y  d e p a r t u r e  f o r  p o l a r  
and n o n - p o l a r  compounds.
Two methods were used i n  t h e  p r e d i c t i o n  o f  e n t h a l p y  f o r  
n o n - p o l a r  compounds ( b en z e n e ,  m - x y l e n e ,  1- m e t h y l  n a p h t h a l e n e ) .
One o f  t h e s e  methods used t h e  a c t u a l  p r o p e r t i e s  ( Tc , Pc , co,
Cp) ;  t he  r e s u l t s  a r e  p r e s e n t e d  i n  Append i x  E, Tab l es  1,  2 ,  3,  
and l i s t e d  i n  t h e  c o mpu t e r  o u t p u t  as ( benzene ( 1 ) ,  m e t a - x y l e n e
( 1 ) ,  1 - me t h y l  n a p h t h a l e n e  ( 1 )  ) .  The o t h e r  method used ( Tc >
P , C ) f r om t h e  K e s l e r  and Lee c o r r e l a t i o n  ( 11)  and t he
^  r
r e s u l t s  are  shown i n  Ap p en d i x  E, Tab l es  4 ,  5 ,  6 as benzene ( 2 ) ,  
. me t a - x y l e n e  ( 2 ) ,  1- m e t h y l  n a p h t h a l e n e  ( 2 ) .
In usage o f  t h e  (BWR) e q u a t i o n  o f  s t a t e ,  t h e  l i q u i d  range 
was s p e c i f i e d  i n  App e nd i x  C, Ta b l e s  C^,  C^,  Cg. The r e s u l t s  
o f  b o t h  methods were e q u a l l y  good,  s i n c e  t he  (BWR) e q u a t i o n  
wor ks  o n l y  f o r  n o n - p o l a r  o r  s l i g h t l y  p o l a r  compounds.  Even 
t h ough  we know t h a t  t h e  m o d i f i e d  (BWR) e q u a t i o n  does n o t  work 
f o r  p o l a r  compounds ( m - c r e s o l , n - p e n t a n o l  and n - h e x a n o l ) ,  i t
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was t r i e d  j u s t  f o r  c o mpa r i s o n  p u r p o s e s .  The r e s u l t s  f o r  e n ­
t h a l p y ,  u s i n g  t he  m o d i f i e d  (BWR) e q u a t i o n ,  a re  shown i n  
Ap p e n d i x  F,  Ta b l e s  1 , 2 ,  3 and i n  Append i x  G, Ta b l e s  1,  2,  
and 3 f o r  e n t h a l p y  d e p a r t u r e  as w e l l .
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CHAPTER I I I  
THE FUNDAMENTAL EQUATION FOR STEAM TABLES
The f u n d a me n t a l  steam e q u a t i o n  was b a s i c a l l y  g i v e n  by t he  
f o l l o w i n g  g e n e r a l  e x p r e s s i o n s  as shown by Keenan e t a l  . ( 14)
hj = v  ( t  , v )
where
\p = s p e c i f i c  H e l m h o l t z  f r e e  ene r gy
V = s p e c i f i c  volume
T = t e m p e r a t u r e .
T h i s  e q u a t i o n  r e p r e s e n t s  a c o n t i n u i t y  o f  s i n g l e - p h a s e  s t a t e s  
wh i c h  c o v e r  bo t h  l i q u i d  and vapo r  r e g i o n s  t o  abou t  1400 C°
(2552 F° )  i n  t e m p e r a t u r e  and 1000 bars  (14504 p s i a )  i n  p r e s ­
s u r e .  T h i s  e q u a t i o n  was used t o  g e n e r a t e  a l l  t a b u l a t e d  v a l u e s
o f  t h e r mo d y n a mi c  p r o p e r t i e s  c o r r e s p o n d ! ' ng  t o  l i q u i d  and vapo r
s t a t e s .  The f u n d a me n t a l  e q u a t i o n  i t s e l f ,  as d i s t i n g u i s h e d  
f r o m  t h e  t a b l e s ,  w i l l  w i t h o u t  do u b t  p r ove  u s e f u l  i n  t he  d e s i g n
o f  m a c h i n e r y  and t h e  a n a l y s i s  o f  e n g i n e e r i n g  d a t a .
A l l  v a l u e s  t h a t  make up t he  steam t a b l e s  o f  t he r modynami c  
p r o p e r t i e s  o f  l i q u i d s  and vapor  w a t e r  ( i . e . ,  e x c l u s i v e  o f  
v a l u e s  f o r  t h e  s o l i d  and f o r  t r a n s p o r t  p r o p e r t i e s )  were o b ­
t a i n e d  f r o m t he  f u n d a me n t a l  e q u a t i o n .  G e n e r a l l y  s p e a k i n g ,  t he  
f u n d a me n t a l  e q u a t i o n  c o r r e l a t e s  t he  H e l m h o l t z  f r e e  e n e r g y  i n  
t e r ms  o f  t h e  i n d e p e n d e n t  v a r i a b l e s  d e n s i t y  o r  volume and tern-
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p e r a t u r e  on t he  K e l v i n  s c a l e  T as
= ^ 0 ( T ) + RT [ ( £ n  p + pQ ( p , t ) ) J  ( 3 . 1 )
where
C. CR (£n T)
\p = L =- + C-, &n T + — ----------------  ( 3 . 2 )
°  1 = 1  T1" 1 7 T
and
7 j -2
Q = ( t -T ) Z ( x - T a i )
c j  = l  J
{  Z Ai j ( P - P a i ) 1” 1 + eEp 2 Ai j  P1 _ 9 l  ( 3 . 3 )
' i  = 1 J i =9  7
where
T = t e m p e r a t u r e  i n ,  K°
1000
T =
p = d e n s i t y  i n , _2m_ c • c
R = 4 . 6 1 5 1  ba r  ' c ‘ ^
gm • K
o r  = . 46151 i ° M i |
gm» K
1000 -  = 1 . 544912
c 7 c r i  t i  ca l
T-2379 14
E = 4 . 8
Ta j  = Tc ( j = 1 )
x . = 2 . 5  ( j > l )a j
pa i  = 0 . 6 3 4  ( j = l )a j
Paj  = 1 . 0  ( j > l ) .





C5 = 20 . 5516
C6 = 4 . 85233
Cy = 46.
Cg = - 1011 . 249 ,
The c o e f f i c i e n t s  A — ar e  l i s t e d  i n  Tab l e  3 . 1 .
The a d v a n t ag e  o f  u s i n g  a f u n d a me n t a l  e q u a t i o n  i s  t h a t  
a l l  t he r mo d y n a mi c  p r o p e r t i e s  can be o b t a i n e d  t h r o u g h  d e r i v a ­
t i v e s  o f  c h a r a c t e r i s t i c  f u n c t i o n .  The b a s i c  r e l a t i o n s  f o r  
d e t e r m i n i n g  v a l u e s  o f  p r e s s u r e ,  s p e c i f i c  i n t e r n a l  e n e r g y ,  
s p e c i f i c  hea t  c a p a c i t i e s  a t  c o n s t a n t  vo l ume and c o n s t a n t  p res  
su r e  and s p e c i f i c  e n t r o p y  are  g i v e n  by Keenan e t a l .  ( 1 4 ) ,  t he  
e n t h a l p y  i s  g i v e n  by t h e  f o l l o w i n g  r e l a t i o n .








































































































































where t h e  d e n s i t y  i n  E q u a t i o n  3 . 4  was c a l c u l a t e d  by Newton 
Raphson t e c h n i q u e s  u s i n g  t he  f o l l o w i n g  e q u a t i o n
P = pRT 1 + pQ + p2 ' ( ! £ ) ( 3 . 5 )
The e n t h a l p y  d e p a r t u r e  d e r i v a t i o n  i s  p r e s e n t e d  i n  Ap pend i x  B.
A co mpu t e r  p rogram was d e v e l o p e d  t o  c a l c u l a t e  t h e  e n ­
t h a l p y  d e p a r t u r e  o f  w a t e r  as t he  t h i r d  r e f e r e n c e  a l o n g  w i t h  
t h e  s i m p l e  f l u i d  (met hane)  and t h e  second r e f e r e n c e  ( n - o c t a n e ) .  
Th r ough t he  m o d i f i e d  (BWR) e q u a t i o n ,  a t y p e  o f  i n t e r p o l a t i o n  
based on t h r e e  f l u i d s  ( me t hane ,  n - o c t a n e ,  w a t e r )  was d e ve l o p e d ,  
assumi ng t h a t  t h e  e n t h a l p y  d e p a r t u r e  f o r  t h e  p o l a r  compound i s  
composed o f  t h r e e  p a r t s :  e n t h a l p y  d e p a r t u r e  f o r  n o n - p o l a r
compounds ( me t hane ,  n - o c t a n e ) ,  e n t h a l p y  d e p a r t u r e  f o r  p o l a r  
compounds ( w a t e r ) ,  and t he  n o n - p o l a r  e n t h a l p y  d e p a r t u r e  o f  
w a t e r  c o n t r i b u t i o n .  The f o l l o w i n g  e q u a t i o n  ex p r e s s e s  t he 
above r e l a t i o n s h i p :
/ AH \ _ / AH \ , G (~ / AH \ / AH \
^RT ; " ^RT } Gw ' RT ' .  ~ ' RT *c c a  L c b  c c _
( 3 . 6 )
unknown
G = p o l a r  f o u r t h  p a r a m e t e r  f o r  t he  unknown 
Gw = p o l a r  f o u r t h  p a r a m e t e r  f o r  t h e  w a t e r
whe re
A H(-ĝ p—) = e n t h a l p y  d e p a r t u r e  f o r  n o n - p o l a r  compounds
c a ( me t hane ,  n - o c t a n e )
A H(■p=j^) = e n t h a l p y  d e p a r t u r e  f o r  w a t e r  as t h e  t h i r d  r e -
c k f e r e n c e
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A H
{ -g j — ) -  e n t h a l p y  d e p a r t u r e  o f  w a t e r  c o n t r i b u t i o n  a s -
c c suming w a t e r  i s  n o n - p o l a r
The above t e rms  can be w r i t t e n  ( 6 ) ,  ( see Append i x  H 
f o r  sample c a l c u l a t i o n ) .
( AH..) = (ALL)




( S - S c j )  
(Sq- S c , ) '  RT 1c c
( 3 . 7 )
c c
( M - )
RTc
R T „  1 c c
(-ML)





( Sc8 - S c 1 )
f M L )  
' RT ;c c
( 3 . 8 )
c c





c C1 SCg-SCj )
( AH ) .  ( AH )
'  R T  ’ l RT '
8 1
+ < ( ^ wc w
( A I L )
' RT ;c c
( Sw- Sc ^ )
+ ( Scg - S c 1 )
(AIL)
 ̂RT ' -  ( -M - )' RT ]c c c c 1 J
►(— ) l Gw;
C o l l e c t i n g  s i m i l a r  t e r m s ,  t h e  r e s u l t  i s
(A1L)
RTc unknown
i  -  (
S-Sc
SCg-Sc ^ ) - ■ £ - + (  G w
S w - S c * ,  r L_)±_
S C g - S c l ' G w
(A1L)




Sc^ = m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  f o r  methane
SCg = m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  f o r  n - o c t a n e
S = m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  f o r  t he  unknown 
G = p o l a r  f o u r t h  p a r a m e t e r  f o r  t h e  unknown 
Gw = p o l a r  f o u r t h  p a r a m e t e r  f o r  t he  w a t e r
A H ~ e n t h a l p y  d e p a r t u r e  f o r  methane
RTc C1
A H(■py-) = e n t h a l p y  d e p a r t u r e  f o r  n - o c t a n e
c Cg
A H( n r —) = e n t h a l p y  d e p a r t u r e  f o r  w a t e r ,
c w
When t he  e n t h a l p y  c a l c u l a t i o n s  were c a r r i e d  o u t  by t he  m o d i ­
f i e d  (BWR) and t h e  f u n d a me n t a l  s team e q u a t i o n ,  c a r e  s h o u l d  be 
t a k e n  when s p e c i f y i n g  t he  l i q u i d  and vapor  r e g i o n ,  i . e ,  t he  
two compounds ( t h e  unknown and w a t e r )  s h o u l d  be a t  t h e  same 
r educed  t e m p e r a t u r e  (T ) and r educed  p r e s s u r e  ( Pr )* T h i s  i s  
what  i s  e x p e c t e d  by t he  two p a r a m e t e r - c o r r e s p o n d i n g  s t a t e s  
wh i ch  s a y s , " T wo  compounds e x i s t i n g  a t  a t e m p e r a t u r e  and p r e s ­
su r e  wh i ch  a r e  i n  t h e  same r a t i o  t o  t h e i r  c r i t i c a l  p r o p e r t i e s
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w i l l  behave i d e n t i c a l l y . "  I n ou r  c a s e ,  t h e  t h i r d  r e f e r e n c e  
i s  w a t e r ,  t h e n  i t s  t e m p e r a t u r e  (T)  and p r e s s u r e  (P)  w i t h  r e ­
s p e c t  t o  t h e  unknown can be c a l c u l a t e d  as
^ w a t e r  _ T unknown
T „  T unknownc w a t e r  c
T = T / Tc w a t e r  x
w a t e r  unknown T , ' *c unknown
S i m i l a r l y  f o r  t h e  p r e s s u r e ,
^ w a t e r  ~ ^unknown (p— c wa^ e r  ) 9
c unknown
i n  o r d e r  no t  t o  v i o l a t e  t he  c o r r e s p o n d i n g - s t a t e  p r i n c i p l e .
The e n t h a l p y  d a t a  f o r  v a r i o u s  sys t ems o v e r  wh i ch  t he  
p r e d i c t i o n  t a k e s  p l a c e  are  g i v e n  i n  Ta b l e  3 . 2 .  The r e s u l t s  
u s i n g  t h i s  app r oach  are  shown i n  Ap p e nd i x  F,  Ta b l e s  4,  5,  and 
6 f o r  e n t h a l p y  and Ap p e n d i x  G, Ta b l e s  4,  5,  and 6 f o r  e n t h a l p y  
d e p a r t u r e .  I n a d d i t i o n ,  Ap p en d i x  C, T a b l e s  C^,  C^,  and 
p r e s e n t  t h e  l i q u i d  r ange  f o r  t h e s e  s y s t e ms .  The v a r i o u s  p a r a ­
me t e r s  used i n  t h e  p r e d i c t i o n  are  shown i n  Append i x  C, Tab l es  
Cys Cg, and C g .
A n o t h e r  method was used based on t h e  t h r e e - f l u i d  method 
t h r o u g h  t he  (BWR) e q u a t i o n ,  wh i ch  s i m p l y  says t h a t  t he  a c e n t r i c  
f a c t o r  o f  t h e  unknown i s  t h e  c o n t r i b u t i o n  o f  t he  a c e n t r i c  f a c ­
t o r  ( co) o f  t h e  t h r e e  compounds;  s i m i l a r l y  f o r  t h e  p o l a r  f o u r t h  
p a r a m e t e r  ( G) .  The e q u a t i o n s  can be w r i t t e n  as:
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x + y + z = 1 1
X 03c + y 0) + z.030) ^unknown1
x G + y G 
C1
+ z Gw Gunknown j ( 3 . 1 0 )
whe re
= s i m p l e  f l u i d  (met hane)
Cg = r e f e r e n c e  f l u i d  ( n - o c t a n e )
03w = t h e  a c e n t r i c  f a c t o r  o f  t h e  t h i r d  r e f e r e n c e  ( w a t e r )
G = p o l a r  f o u r t h  p a r a m e t e r  o f  t h e  unknown
Gw = p o l a r  f o u r t h  p a r a m e t e r  o f  w a t e r
x = t h e  a c e n t r i c  f a c t o r  c o n t r i b u t i o n  o f  methane i n  t he
unknown,  s i n c e  G = 0 . 0c.
y = t h e  a c e n t r i c  f a c t o r  c o n t r i b u t i o n  o f  n - o c t a n e  i n  t he  
unknown,  s i n c e  G = 0 . 0'  r*
z = t he  a c e n t r i c  f a c t o r  and t h e  p o l a r i t y  c o n t r i b u t i o n  
o f  w a t e r  i n t o  t h e  unknown.
S o l v i n g  t h e  above e q u a t i o n s  s i m u l t a n e o u s l y ,  we g e t  t h e  t h r e e  
unknowns ( x ,  y ,  z )  ( see Ta b l e  3 . 3 ) .
Then t h e  e n t h a l p y  d e p a r t u r e  f o r  t h e  unknown becomes
1
AH ( 3 . 1 1 )RTc unknown c w
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The e n t h a l p y  r e s u l t s  u s i n g  t h i s  method are  shown i n  Ap p e n d i x  
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CHAPTER IV
THE CORRESPONDING STATES PRINCIPLE AND EXTENSIONS
The d e v e l o p me n t  o f  t he  t h e o r y  o f  c o r r e s p o n d i n g  s t a t e s  
began i n  1873 w i t h  t h e  i n t r o d u c t i o n  o f  t h e  Van de r  Wa&l 1s e q u a ­
t i o n .  T h i s  e q u a t i o n  was an e m p i r i c a l  d e v e l o p me n t  o f  t he  i d e a l  
gas e q u a t i o n  w i t h  two c o r r e c t i o n  t e r m s .  One t e r m c o r r e c t e d  
t h e  p r e s s u r e  t o  a c c o u n t  f o r  i n t e r m o l e c u l a r  a t t r a c t i o n  and t he  
o t h e r  t e r m c o r r e c t e d  t h e  volume t o  a c c o u n t  f o r  t he  volume o f  
t h e  m o l e c u l e s .
The two p a r a m e t e r  c o r r e s p o n d i n g  s t a t e s  p r i n c i p l e  was 
a p p l i e d  i n  i t s  s i m p l e s t  f o r m t o  d e v e l o p  g e n e r a l i z e d  c o r r e s ­
p o n d i n g  s t a t e  c o r r e l a t i o n s  o f  ( P - V - T )  b e h a v i o r ;  e . g . ,  t he  com­
p r e s s i b i l i t y  f a c t o r  i s  g i v e n  as
z = f  ( T r , Pr )
where
T^ = j — i s  t h e  r educed  t e m p e r a t u r e  and 
c
P 'P^ = p— i s  t he  r educed  p r e s s u r e  o f  t h e  s i m p l e  f l u i d  . 
c
T h i s  e x p r e s s i o n  f o r  t h e  c o m p r e s s i b i l i t y  f a c t o r  was d e r i v e d  
f r o m s t a t i s t i c a l  mechan i cs  ( 4  , 15)  l i m i t i n g  i t s  v a l i d i t y  t o  
s p h e r i c a l  m o l e c u l e s .  The t w o - p a r a m e t e r  c o r r e s p o n d i n g - s t a t e s  
p r i n c i p l e  b a s i c a l l y  says ( 1 6 ) ,  t h a t  a l l  s u b s t a n c e s ,  when 
compared a t  t h e  same (T and Pr ) ,  s ho u l d  have t h e  same
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V . where r
= y ~  = r educed  vo l ume,  
c
The s i m p l e  t w o - p a r a m e t e r  t heo r em o f  c o r r e s p o n d i n g - s t a t e s  has 
p r o v i d e d  a g e n e r a l i z e d  f r amewor k  f o r  d e v e l o p i n g  an a c c u r a t e  
and u n i f o r m  app r oach  t o  c o r r e l a t e  p r o p e r t i e s  under  d i f f e r e n t  
t e m p e r a t u r e ,  p r e s s u r e ,  phase ,  and m i x t u r e  c o n d i t i o n s .  However ,  
a c c u r a t e  a p p l i c a t i o n s  o f  t h e  s i m p l e  t heorem o f  c o r r e s p o n d i n g  
s t a t e s  are  l i m i t e d  t o  s p h e r i c a l  i n e r t  m o l e c u l e s ,  bu t  i f  t he  
p r o p e r t i e s  o f  n o n - s p h e r i c a l  m o l e c u l e s ,  o r  m o l e c u l e s  i n t e r a c t i n g  
by p o l a r  f o r c e s  are  d e s i r e d ,  t he  t w o - p a r a m e t e r  p r i n c i p l e  o f  
c o r r e s p o n d i n g  s t a t e s  f a i l s .  The s i m p l e  " C S P . " i s  no t  a p p l i ­
c a b l e  f o r  v e r y  l i g h t  m o l e c u l e s ,  l i k e  h e l i u m  and h y d r o g e n ,
Le l and  e t a l  . and Tar kad  ( 1 5 ,  17) c l a s s i f y  t he  t yp es  o f  d e v i a ­
t i o n s  f r om t he  s i m p l e  "CSP. "  Type S: f l u i d s  wh i ch  do n o t
d e v i a t e  f r om t h e  s i n g l e  CSP t o  any e x t e n t .  Type N: T h i s  t y p e
o f  f l u i d  con f o r ms  t o  a l l  o f  t h e  c r i t e r i a  as Type "S"  f l u i d s  
e x c e p t  t h a t  t h e r e  a r e  i n t e r m o l e c u ! a r  f o r c e s  between m o l e c u l e s ,  
l i k e  f o r c e s  o f  i n t e r a c t i o n  t e rmed Van de r  Waal f o r c e s ,  i 
e l e c t r o s t a t i c  f o r c e s  between i o n s  or  between m o l e c u l e s ,  and 
ch e mi c a l  f o r c e s  l e a d i n g  t o  t h e  a s s o c i a t i o n  and f o r m a t i o n  o f  
c h e mi c a l  c o m p l e x e s ,  as i n  hyd r ogen  b o n d i n g .  F l u i d s  i n  t h i s  
g r oup  can be t r e a t e d  by a c o r r e s p o n d i n g - s t a t e s  approach  by 
i n c l u d i n g  a d d i t i o n a l  p a r a me t e r s  wh i c h  a r e  dependen t  on m o l e ­
c u l a r  s t r u c t u r e .  Compounds t h a t  can be d e s c r i b e d  by a
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t h r e e - p a r a m e t e r  c o r r e s p o n d ! n g - s t a t e s  e x t e n s i o n  o f  t h i s  t y p e  
a r e  c a l l e d  " no r ma l  f l u i d s . "  Type P: F l u i d s  wh i c h  e x h i b i t
m o l e c u l a r  a s s o c i a t i o n  due t o  s t r o n g  p o l a r i t y ,  hyd rogen  bond­
i n g ,  o r  o t h e r  c h e mi c a l  i n t e r a c t i o n .  These f l u i d s  v i o l a t e  t he  
a s s u m p t i o n s  o f  t he  s i m p l e  " CSP. "and normal  f l u i d s  as w e l l ,  so 
a f o u r t h  p a r a m e t e r  i s  needed t o  a c c o u n t  f o r  p o l a r  e f f e c t s .
4 . 1  E x t e n s i o n  o f  t he  Theorem t o  t he  T h r e e  Pa r amet e r s
Because o f  t he  numerous i m p l i c a t i o n s  o f  t h e  t heorem o f  
c o r r e s p o n d i n g  s t a t e s ,  i t  has been v e r y  p o p u l a r  f o r  many y e a r s .  
However ,  t he  s i m p l e  t heo r em as r e p r e s e n t e d  by two p a r a me t e r s  
i s  n o t  adequat e  t o  r e p r e s e n t  t h e  b e h a v i o r  o f  a l l  s u b s t a n c e s .  
As a r e s u l t  o f t h i s ,  t h e r e  have been many a t t e m p t s  t o  e x t e n d  
t h e  t heo r em o f  cor respond! *  ng s t a t e s  by t he  a d d i t i o n  o f  a 
t h i r d  p a r a m e t e r  t o  s u p p l e me n t  t h e  b a s i c  p a r a m e t e r s ,  Tc and Pc .
a)  The c r i t i c a l  c o m p r e s s i b i l i t y  f a c t o r
The e a r l i e s t  o f  t h e s e  e x t e n s i o n s ,  t h e  c r i t i c a l  compr es ­
s i b i l i t y  f a c t o r ,  was su g g e s t ed  by M e i s s n e r  and S e f e r i a n  ( 1 8 ) .  
The c o m p r e s s i b i l i t y  f a c t o r  was used as a t h i r d  p a r a m e t e r  t o  
d e v e l o p  e x t e n s i v e  t a b u l a t i o n s  f o r  d e n s i t i e s  and t he  d e r i v e d  
t h e r m a l  p r o p e r t i e s .  These were based on t h e  f o r m a l  s t a t e m e n t  
o f  t h e  ex t e n d e d  t h e o r e m:
v r  = f  ( p r . V  z c )
where
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V = r educ ed  vo l ume r
T r  = r edu ce d  t e m p e r a t u r e  
Pr  = r edu ce d  p r e s s u r e
z = t h e  c r i t i c a l  c o m p r e s s i b i l i t y  f a c t o r
Thus ,  any two s u b s t a n c e s  wh i ch  e x h i b i t  i d e n t i c a l  z c f a c t o r s  
and are  i n  i d e n t i c a l  c o n d i t i o n s  o f  r educed  t e m p e r a t u r e  and 
r e duced  p r e s s u r e ,  a r e  p o s t u l a t e d  t o  e x h i b i t  i d e n t i c a l  r educed  
v o l u me s .  The i n t r o d u c t i o n  o f  z Q was meant  t o  a c c o u n t  f o r  
v a r i a t i o n s  f r om t h e  s i m p l e  t heo r em due t o  s i z e  and shape.  How­
e v e r ,  d e t e r m i n a t i o n  o f  z r e q u i r e s  a v a l u e  o f  V , a d i f f i c u l tc c
q u a n t i t y  t o  measure e x p e r i m e n t a l l y ,
b)  The a c e n t r i c  f a c t o r
P i t z e r ,  e t a l .  ( 5 ) ,  d e f i n e d  a c o r r e l a t i o n  p a r a m e t e r  f o r  
t h e  p r i n c i p l e  o f  c o r r e s p o n d i n g  s t a t e s ,  and t e rmed t he  a c e n t r i c  
f a c t o r  as'
w = - l o g  P s | T = 0 7 -  1 .0
r
where
P^s ^= r educed  v a p o r  p r e s s u r e  ( P / P c ) ,  a t  T^ = 0 . 7
u) = a c e n t r i c  f a c t o r  
T^ = r educed  t e m p e r a t u r e .
The a c e n t r i c  f a c t o r  measures  t h e  d e v i a t i o n  o f  t h e  i n t e r m o l e -
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c u l a r  p o t e n t i a l  f r om t h a t  o f  a s i m p l e  f l u i d ,  t h e  s i m p l e  t h e o r y  
o f  c o r r e s p o n d i n g  s t a t e s  p r e d i c t s  a r educed v a p o r  p r e s s u r e  o f  
0 . 1  a t  a r educed  t e m p e r a t u r e  o f  0 . 7 .  T h i s  d e f i n i n g  e q u a t i o n  
f o r  t h e  a c e n t r i c  f a c t o r  was chosen t o  make "u)=0 n f o r  s i m p l e  
f l u i d s  such as " A ,  Kr , x " .  Thus ,  "w" can be d e t e r m i n e d  f r om 
T , P , and a s i n g l e  v a p o r  p r e s s u r e  measurement  made a t  
T r  = 0 . 7 .  T h i s  e x t e n s i o n  o f  t he  c o r r e s p o n d i n g  s t a t e s  t h e o r y  
has t h e  f o l l o w i n g  f o r m
F = f  ( T r , Pr , a) )
Cur l  and P i t z e r  ( 19)  and P i t z e r  e t a l . ( 5 )  d e v e l o p e d  e x t e n s i v e  
t a b u l a r  c o r r e l a t i o n s  f o r  t h e  p r e d i c t i o n  o f  f u g a c i t y ,  e n t h a l p y ,  
e n t r o p y ,  c o m p r e s s i b i 1 i t y  f a c t o r ,  and vap o r  p r e s s u r e s .  The 
c o r r e l a t i o n s  t a k e  t h e  f o r m o f  a s i m p l e  c o r r e s p o n d i n g  s t a t e s  
t e r m p l u s  a c o r r e c t i o n  t e r m m u l t i p l i e d  by t he  a c e n t r i c  f a c t o r  
f o r  t h e  c a l c u l a t i o n  o f  p r o p e r t y  F. The e q u a t i o n  has t h e  f o r m
F ( T r , Pr ) = F( o ) ( T r , P r )  + UF(1)  ( T r ,  P r )
where
F^0 ^-= t he  s i m p l e  c o r r e s p o n d i n g  s t a t e s  t e r m
(11Fv ' = t he  c o r r e c t i o n  t e r m .
The a c e n t r i c  f a c t o r  app r oach  has been shown t o  be v e r y  
s i m i l a r  t o  t h e  method o f  Re i d e l  ( 1 9 ) .  The a c e n t r i c  f a c t o r  and 
R i e d e l ' s  c r i t i c a l  p a r a m e t e r  a r e  r e l a t e d  as f o l l o w s
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ak = 5 . 811  + 4 . 919w
where
d £n
a k  = T ~ n r r  T r  = p r  = 1
where
ak = R i e d e l  p a r a m e t e r  
Pr  = r educed  p r e s s u r e
= r educed  t e m p e r a t u r e .
A n o t h e r  t h i r d  p a r a m e t e r  was p r oposed  by Thomson ( 2 0 ,  2 1 ) ,  
d e f i n e d  as t h e  r a d i u s  o f  g y r a t i o n  and can be c a l c u l a t e d  f o r  
s p h e r i c a l ,  p l a n e r  and t h r e e - d i m e n s i o n a l  m o l e c u l e s ,
c)  The m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  ( M. S . P)
Se v e r a l  t h i r d  p a r a m e t e r s  have been s u g g e s t ed  f o r  use as 
a c h a r a c t e r i z i n g  p a r a m e t e r  t o  r e p r e s e n t  t he  s i z e  and shape 
e f f e c t s  o f  m o l e c u l e s .  However ,  a l l  p r e s e n t l y  used p a r a m e t e r s  
have d r awbacks  when used i n  f o u r - p a r a m e t e r  c o r r e l a t i o n s .
A se a r c h  was l a u n c h e d  by Sonde r ga r d  ( 3 ) f o r  o t h e r  p o s ­
s i b l e  t h i r d  p a r a m e t e r s  t h a t  c o u l d  a l l e v i a t e  t he  p r ob l e ms  e n ­
c o u n t e r e d  w i t h  t h e  t h i r d  p a r a m e t e r s  we have d i s c u s s e d .  
So n d e r g a r d  ( 3 )  t r i e d  t o  m o d i f y  t he  o r i g i n a l  Van de r  Waals 
vo l ume t o  r e p r e s e n t  shape ,  as w e l l  as s i z e .  T h i s  m o d i f i c a t i o n  
r e s u l t e d  i n  a g r oup  c o n t r i b u t i o n  t e c h n i q u e ,  t o  a c c o u n t  f o r  
b r a n c h i n g  w i t h i n  a m o l e c u l e .  The gr oup  c o n t r i b u t i o n s  were ad-
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j u s t e d  so t h a t  a c o r r e l a t i o n  was o b t a i n e d  f o r  p a r a f f i n s  be ­
tween t h e  a c e n t r i c  f a c t o r  and t h e  a d j u s t e d  Van d e r  Waals 
vo l ume p a r a m e t e r ,  r e f e r r e d  t o  as t h e  m o l e c u l a r  s t r u c t u r e  
pa rame t e  r , ( S ) .
The Soave e q u a t i o n  o f  s t a t e  uses t he  a c e n t r i c  f a c t o r  as 
an i n p u t  p a r a m e t e r .  A d i r e c t  r e l a t i o n s h i p  between t h e  m o l e ­
c u l a r  s t r u c t u r e  p a r a m e t e r  and t h e  a c e n t r i c  f a c t o r  was g e n e r a ­
t e d  f o r  p a r a f f i n s .  A r e g r e s s i o n  o f  t he  m o l e c u l a r  s t r u c t u r e  
p a r a m e t e r  t o  t h e  a c e n t r i c  f a c t o r  was a c h i e v e d  by t h e  minimum 
a b s o l u t e  d e v i a t i o n  t e c h n i q u e  o f  l i n e a r  p r o g r a mmi n g .  The r e ­
s u l t  i s  as f o l l o w s  ( 3 ) :
10 = - . 0 5 5 1 6  + . 0 0 5 5 4 0 4 ( S ) -  . 0 0 0 0 0 0 5 0 8 ( S ) 2 ------° ' 145,  .
( S - 1 5 ) 2
T h i s  e q u a t i o n  i s  a p p l i c a b l e  f o r  a l l  n o n - p o l a r  f l u i d s .  I f  
we use t h i s  e q u a t i o n ,  t h e  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  can be 
used i n  t h e  o r i g i n a l  Soave ( S R K ( l ) ) t o  d i r e c t l y  s u b s t i t u t e  f o r  
t h e  a c e n t r i c  f a c t o r .  The m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  as 
p r e s e n t e d  ( 3 )  i s  a b l e  t o  p r e d i c t  v a po r  p r e s s u r e  da t a  f o r  p o l a r  and 
n o n - p o l a r  compounds e x t r e m e l y  w e l l ,  u s i n g  t h e  Soave e q u a t i o n  
o f  s t a t e .
4 c 2  E x t e n s i o n  o f  t h e  Theorem t o  P o l a r  Subs t ances
Due t o  t h e  p o l a r i t y  l i m i t a t i o n  on t h e  t h i r d  p a r a m e t e r  
c o r r e s p o n d i n g  s t a t e s  p r e v i o u s l y  d i s c u s s e d ,  t h e r e  have been
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s e v e r a l  d e l i b e r a t e  a t t e m p t s  t o  e x t e n d  t he  t heorem a c c u r a t e l y  
t o  p o l a r  s u b s t a n c e s .  Most  o f  t h e s e  f o u r t h  p a r a me t e r s  were 
documented i n  Sonde r ga r d  ( 3 ) ,  namely
A - The Eubank and Smi t h  Approach (22)
B - Thomson ' s  E x t e n s i o n  ( 2 0 ,  21)
C - P a s s u t ' s  E x t e n s i o n  ( 23)
D -  The Halm and S t i e l  E x t e n s i o n  ( 2 4 ,  25,  26)
E - The Tar kad  E x t e n s i o n  ( 1 7 ,  27,  2 8 ) .
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CHAPTER V
SOAVE-REDLICH-KWONG EQUATION OF STATE
In 1972,  Soave ( 2 ) p r oposed  a m o d i f i e d  Re d l i c h - Kwon g  
e q u a t i o n  c a l l e d  t h e  S o a v e - R e d l i c h - K w o n g  (SRK) e q u a t i o n ,  wh i ch
a
r e p l a c e s  t he  t e r m (— p ) w i t h  a more g e n e r a l  t e m p e r a t u r e  depen-
T* °
d e n t  t e r m a ( T ) .  The o r i g i n a l  Red l i c h - Kwo n g  e q u a t i o n  i s
p = RT .  a / T - 5
( v - b  ) v ( v + b ) •
So n d e r g a r d  ( 3 ) ,  chose t h e  Soave e q u a t i o n  o f  s t a t e  ( 1972)  as 
t h e  b a s i c  e q u a t i o n  f o r  h i s  M a s t e r ' s  work  t o  p r e d i c t  va p o r  p r es  
su r e  f o r  p o l a r  and n o n - p o l a r  s u b s t a n c e s .  T h i s  e q u a t i o n  was 
chosen because o f  i t s  wi de a c c e p t a n c e  i n  t h e  p e t r o l e u m  i n d u s ­
t r y .  The e q u a t i o n  f o r  pure  f l u i d s  i s  g i v e n  as f o l l o w s
n _ R T  Ota / q i \
P '  V^b " v ( v+bT ’ ( 5 , 1 )
E q u a t i o n  5 . 1  can be w r i t t e n  i n  c u b i c  f o r m
.,3 RT ,,2 ^ , aa RTb U2 X .. aab _ nv - —  v + (-p------ —p----------b ) v - —p 0
o r
where
v 3 + Dv3 + Ev + F = 0 . 0
D = - ¥■
E = A _ b2 RTB
P P
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F p- , A = a • a
The s o l u t i o n  o f  t h i s  c u b i c  e q u a t i o n  g i v e s  one r o o t  f o r  sys t ems 
i n  wh i ch  o n l y  one phase i s  i n v o l v e d .  For  t w o - p h a s e  s y s t e ms ,  
t h e  e q u a t i o n  p r oduces  t h r e e  r o o t s :  The l a r g e s t  one f o r  t he
v a p o r  phase ,  t h e  s m a l l e s t  r o o t  f o r  t he  l i q u i d  phase and t he  
i n t e r m e d i a t e  r o o t  a r i s i n g  as a r e s u l t  o f  t he  e q u a l i t y  o f  
c h e m i c a l  p o t e n t i a l s  o r  t h e  s o - c a l l e d  "Van de r  Waals l o o p " .
A t  t h e  c r i t i c a l  p o i n t
c
0 . 0
0 . 0 ( 5 . 2 )
Soave o b t a i n e d
R T
a ( T ) = . 42747 - p -
c
( 5 . 3 )
b ( T c ) = . 08664  -p-£ ( 5 . 4 )
a t  any t e m p e r a t u r e  o t h e r  t h a n  c r i t i c a l
a (T)  = a ( T c ) • a = A ( 5 . 5 )
b (T)  = b ( T c ) = B
where
( 5 . 6 )
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a 1 + s (1 -  / T ( 5 . 7 )
A l pha  i s  d e f i n e d  i n  such a way t h a t  i t  becomes u n i t y  a t  t he  
c r i t i c a l  p o i n t  and i s  an e m p i r i c a l  f u n c t i o n  o f  t he  a c e n t r i c  
f a c t o r  d e v e l o p e d  f r om pure  h y d r o c a r b o n  v a p o r  p r e s s u r e  d a t a .  
The s v a l u e  i n  E q u a t i o n  5 . 7  i s  g i v e n  by E q u a t i o n  5 . 8
A = . 48508 
B = 1 .55171 
C = 0 . 15 6 13 .
These c o n s t a n t s  A,  B, and C ar e  n o t  t h e  o r i g i n a l  Soave v a l u e s ,  
bu t  were m o d i f i e d  f o r  t h e  e q u a t i o n  by Gr abos k i  and Daube r t  ( 29) .  
T h i s  r e s u l t e d  i n  b e t t e r  v a p o r  p r e s s u r e  p r e d i c t i o n s .
So nde r ga r d  ( 3 ) ,  chose t he  Soave e q u a t i o n  o f  s t a t e  as t he  
model  e q u a t i o n  t o  be m o d i f i e d  f o r  t he  p r e d i c t i o n  o f  p o l a r  
f l u i d  v a p o r  p r e s s u r e s .  T h i s  m o d i f i c a t i o n  i s  a c c o mp l i s h e d  by 
a l t e r i n g  t he  t e m p e r a t u r e  dependency  o f  t he  " a "  t e r m ,  t o  t a k e  
i n t o  a c c o u n t  t h e  p o l a r  e f f e c t s .
The o r i g i n a l  " a l p h a "  t e r m a ( T ^ ,  w) i s  a d i m e n s i o n  1ess 
f a c t o r  wh i c h  i s  a f u n c t i o n  o f  r educed  t e m p e r a t u r e  and t he  
a c e n t r i c  f a c t o r .
s = A + B w + Coj2 ( 5 . 8 )
whe re
a i i { T r , u)  = 1 + ( . 4 8 0  + 1 . 574  u -  0 . 1 76  co2 ) ( l  -  T r 5 ) .
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The m o d i f i e d  " A l p h a "  t e r m was d e v e l o p e d  by So nd e r ga r d  ( 3  ) as 
a f u n c t i o n  o f  t he  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  ( M . S . P . )  and 
t h e  p o l a r  f o u r t h  p a r a m e t e r  " G "  , as w e l l  as t h e  r educed
t e m p e r a t u r e .  By t h e  minimum a b s o l u t e  d e v i a t i o n  t e c h n i q u e  o f  
l i n e a r  p r o g r a mmi n g ,  a r e g r e s s i o n  o f  t he  m o l e c u l a r  s t r u c t u r e  
p a r a m e t e r  t o  t he  a c e n t r i c  f a c t o r  was a c h i e v e d  by Sonder gar d  
( 3 ) .  The r e s u l t  i s  as f o l l o w s
ui = - . 0 5 5 5 1 6  + . 0 0 5 5 4 0 4 ( S ) - .OOOOO(S) 2  • 145 0 ( 5 . 9 )
( S -15 )
where
S = m o l e c u l a r  s t r u c t u r e  p a r a m e t e r .
E q u a t i o n  5 . 9  can be used i n  t h e  o r i g i n a l  Soave e q u a t i o n  as a 
s u b s t i t u t e  f o r  t h e  a c e n t r i c  f a c t o r .
There  a r e  s e v e r a l  a d v a n t a g e s  i n  u s i n g  t h e  m o l e c u l a r  
s t r u c t u r e  p a r a m e t e r  ( M . S . P . )  as a c h a r a c t e r i z i n g  p a r a m e t e r .  
F i r s t ,  t h e  p a r a m e t e r  does n o t  depend upon c r i t i c a l  p r o p e r t i e s  
and i s  o n l y  a c h a r a c t e r i z a t i o n  o f  s i z e  and shape o f  a m o l e c u l e .  
Second,  t he  p a r a m e t e r  r e p r e s e n t s  o n l y  t he  s i z e  and shape o f  a 
m o l e c u l e ,  and does n o t  i n c l u d e  p o l a r i t y  e f f e c t s .  T h i r d ,  t he  
p a r a m e t e r  can be e a s i l y  c a l c u l a t e d  f o r  any compound w i t h  
knowl edge  o n l y  o f  t h e  compound m o l e c u l a r  s t r u c t u r e .  T h i s  makes 
t h e  p r e d i c t i o n  o f  t h e r mo d y n a mi c  p r o p e r t i e s  o f  p o l a r  compounds,  
u s i n g  t he  ( M . S . P . ) s u p e r i o r  t o  t h e  a c e n t r i c  f a c t o r  as a t h i r d  
p a r a m e t e r ,  because t h e  a c e n t r i c  f a c t o r  i s  d e f i n e d  d i r e c t l y
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f r o m v a p o r  p r e s s u r e  d a t a  and c r i t i c a l  p r o p e r t i e s .  Any e r r o r s  
i n  t a b u l a t e d  c r i t i c a l  p r o p e r t i e s  w i l l  a f f e c t  t he  a c e n t r i c  
f a c t o r  c o r r e l a t i o n s .  The a c e n t r i c  f a c t o r  i n c l u d e s  p o l a r  e f ­
f e c t s  (when p o l a r  e f f e c t s  e x i s t ) ,  as w e l l  as r e p r e s e n t i n g  t he  
s i z e  and shape o f  m o l e c u l e s .  I t  i s  d e s i r a b l e  t o  use a t h i r d  
p a r a m e t e r  wh i c h  o n l y  r e p r e s e n t s  s i z e  and shape e f f e c t s ,  b u t  
t h e  a c e n t r i c  f a c t o r  i n c l u d e s  p o l a r  e f f e c t s  as w e l l .
T a b l e s  5 . 1  and 5 . 2  e x p l a i n  t h e  m o l e c u l a r  s t r u c t u r e  p a r a ­
me t e r  g r ou p  c o n t r i b u t i o n  r u l e s  and g i v e  an example c a l c u l a t i o n  
o f  t h e  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  f o r  p o l a r  compound.
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TABLE 5 . 1
M o l e c u l a r  S t r u c t u r e  Pa r a me t e r  Group 
C o n t r i b u t i o n  Rules
Group Type Group S t r u c t u r e  C o n t r i b u t i o n
Carbon Atom C + 3 . 35
Hydrogen Atom H + 3 . 44
H y d r o x i d e  Group 0-H +15 . 0
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TABLE 5 . 2
Example C a l c u l a t i o n  o f  t h e  M o l e c u l a r  S t r u c t u r e  Pa r a me t e r  f o r
a P o l a r  Compound
Compound name: n - p e n t a n o l
H H H H H
m  i i i
Compound s t r u c t u r e :  H-C-C-C-C-C-OH
m  m  i
H H H H H
M o l e c u l a r  s t r u c t u r e  p a r a m e t e r  c a l c u l a t i o n :
The hyd r ogen  atom c o n t r i b u t i o n s :  1 1 ( 3 . 4 4 )  = +37 . 84
The ca r bo n  atom c o n t r i b u t i o n s :  5 ( 3 . 3 5 )  = +16 . 75
The h y d r o x i d e g r o u p  i s :  ( 15)  = + 1 5
T o t a l  69 . 59
Then t he  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  o f  n - p e n t a n o l  i s  6 9 . 5 9 .
The m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  i s  easy  t o  c a l c u l a t e  
as l o n g  as t h e  compound m o l e c u l a r  s t r u c t u r e  i s  a v a i l a b l e .  
So n de r g a r d  ( 3 ) f o u r t h  p a r a m e t e r  was d e f i n e d  as
G = / l o g  (P® C a l c )  -  l o g  (P® Exp ) l
< r  r  I T r  = 0 . 6
G = f o u r t h  p a r a m e t e r
G = 0 . 0  f o r  normal  f l u i d s  and when c a l c u l a t e d  n e g a t i v e
s
Pr  C a l c .  = t h e  c a l c u l a t e d ,  r educed  v a p o r  p r e s s u r e  u s i n g  
t h e  m o l e c u l a r  s t r u c t u r e  p a r a me t e r .
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T a b l e  5 . 3  shows t he  t h i r d  and t h e  f o u r t h  p a r a m e t e r  f o r  some 
o f  t h e  compounds used.
TABLE 5 . 3
The T h i r d  and t h e  F o u r t h  Pa r ame t e r s  f o r  P o l a r  
and N o n - P o l a r  Compounds Used i n  T h i s  Work
Compound
methane
n - o c t a n e
w a t e r
m - c r e s o l
n - p e n t a n o l
n - h e x a n o l
M o l e c u l a r  S t r u c t u r e  
Pa r ame t e r  (S)
17.11 
38 . 72  
18 . 44  
74 . 49  
6 9 . 59  
79 .82
P o l a r  F o u r t h  









Pr  Exp.  = t he  e x p e r i m e n t a l  r educed  vapo r  p r e s s u r e
The r e l a t i o n  between t he  c a l c u l a t e d  vapo r  p r e s s u r e  and t he  
m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  was o b t a i n e d  by t h e  min imum,  
a b s o l u t e  d e v i a t i o n  t e c h n i q u e  o f  l i n e a r  p r ogr ammi ng  as
l o g  (P*  C a l c . )  | T = o 6 = - 1 . 4 8 0 1 1  - . 0 0 8 6 1 1 ( 5 )  +
r
^ 0 . 5 8 3 54
+   P* •
( S - 14)
The f i n a l  f o u r t h  p a r a m e t e r  used by So nde r ga r d  ( 3 ) and 
used i n  t h i s  w o r k ,  c a l c u l a t e s  t h e  f o u r t h  p a r a m e t e r  f o r  some 
p o l a r  compounds as
G = - l o g  ( P * )  | T = 0 6 - 1 . 4 8 0 1 1  - . 0 0 8 6 1 1 ( S) +
r
, . 58354
( S - 1 4 ) 2
The e n t i r e  m o d i f i e d ,  f o u r - p a r a m e t e r  Soave e q u a t i o n  t o  use i n  
p r e d i c t i n g  p h y s i c a l  and t h e r mod yn a mi c  p r o p e r t i e s  i s  p r e s e n t e d  
as f o l l o w s
p = RT aa
( v - b ) ”  v ( v + b )
r 2 t  2
a = . 4 2 7 47  —
c
.08669 RTr
b = — p--------------
c
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a s = [ 1 + s ( l - / T r ) J
where
= s t r u c t u r a l  t e m p e r a t u r e  f u n c t i o n  o f  t he  m o d i f i e d  
" A l p h a "  t e r m
s = . 48508 + 1. 5 5 1 7 ( w) - . 1 5 6 1 3 ( w ) ^
w = - . 0 5 5 5 1 6  + . 0 0 5 5 4 0 4 ( S) -  . 0 0 0 0 0 5 0 8 ( S) 2 ------' •  145g
( S — 15 )
ap = p o l a r  t e m p e r a t u r e  f u n c t i o n
ap = G -2 1378 + 3 * ^ 144 ^ 1 .842 2 + 0.  36556 
Tr  T 2 T 3
+ G 70325 -  1 » 7362 + 1«3984 _ 0.  36553
T T
where







t he  p o l a r  f o u r t h  p a r a m e t e r
t he  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r
t h e  e f f e c t i v e  a c e n t r i c  f a c t o r
a. + a.n s P
2
1 + s ( 1 -  / T r ) + G f - 2 . 1378 + 3 . 6144
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1. 8422 t 0 . 36556
2 3T c T J
r  r
+ G2 0 . 70 325  -  1 , t 362 + 1 ,3084  -  0 ,3 6 8 53  | . ( 5 . 1 0 )
V  Tr ]■
I t  was d e c i d e d  t o  go ahead and use t he  m o d i f i e d  Soave e q u a t i o n  
w i t h  bo t h  t he  " M . S . P . "  as a t h i r d  p a r a m e t e r  and " G " as a 
f o u r t h  p a r a m e t e r  t o  p r e d i c t  t he  e n t h a l p y  and t he  e n t h a l p y  d e ­
p a r t u r e .  The e n t h a l p y  d e p a r t u r e  i s  r e l a t e d  t o  p r e s s u r e ,  volume 
and t e m p e r a t u r e  by t h e  f o l l o w i n g  g e n e r a l  e x p r e s s i o n  as shown 
by Hougen,  e t a l . ( 30)
H -  H° = R T ( z - l )  + /  ( T ( | y ) „  -  P) dv-
oo d I V
The d e r i v a t i o n  o f  e n t h a l p y  d e p a r t u r e  f r o m t h e  m o d i f i e d  Soave 
"SRK" e q u a t i o n  i s  shown i n  Ap p e n d i x  A.
A l mo s t  t he  same c o mp u t e r  p r ogr am was w r i t t e n  f o r  bo t h  t he  
m o d i f i e d  Soave (SRK) and t h e  o r i g i n a l  Soave ( S R K ( l )  e q u a t i o n s  
as w i l l  be e x p l a i n e d  l a t e r .
The e n t h a l p y  and e n t h a l p y  d e p a r t u r e  r e s u l t s  f o r  p o l a r  





A r e v i e w  o f  t h e  b a s i c  c o n c e p t s  o f  e n t h a l p y  and e n t h a l p y  
d e p a r t u r e  w i l l  be c o n s i d e r e d .
6 . 1  E n t h a l p y  D e p a r t u r e  ( 1 0 )
L e t  c be t he  v a l u e  o f  some t he r mo d y n a mi c  p r o p e r t y  o f  
a pure  component  a t  some P9 T.  I f  c °  i s  d e f i n e d  t o  be 
t h e  v a l u e  o f  c a t  t he  same t e m p e r a t u r e  b u t  i n  an i d e a l - g a s  
s t a t e  and. a t  a r e f e r e n c e  p r e s s u r e  P° ,  t h e n  a d e p a r t u r e  f u n c ­
t i o n  i s  d e f i n e d  as ( £ - c ° )  o r  ( < ; ° - c ) .  The d e p a r t u r e  f u n c t i o n s  
can be e x p r e s s e d  i n  t e rms  o f  t h e  P-V-T p r o p e r t i e s  o f  a f l u i d .  
Two g e n e r a l  app r oac hes  can be used.  The f i r s t  i s  more c o n ­
v e n i e n t  i f  t h e  P- V- T p r o p e r t i e s  o f  a f l u i d  a r e  c h a r a c t e r i z e d  
by an e q u a t i o n  o f  s t a t e  e x p l i c i t  i n  p r e s s u r e .  Most  e q u a t i o n s  
o f  s t a t e  are  e x p l i c i t  i n  p r e s s u r e .  The second i s  more u s e f u l  
when t e m p e r a t u r e  and p r e s s u r e  are  t h e  i n d e p e n d e n t  v a r i a b l e s
i . e .  e x p l i c i t  i n  vo l ume.  From any p r e s s u r e  - e x p l i c i t  e q u a t i o n  
o f  s t a t e  and a d e f i n i t i o n  o f  t h e  r e f e r e n c e  s t a t e  ( P ° o r V ° ) 9 
a l l  d e p a r t u r e  f u n c t i o n s  can be d e r i v e d .  The e n t h a l p y  d e p a r ­
t u r e  (H°-H)- j -  i s  a l s o  c a l l e d  t h e  c o n f i g u r a t i o n  e n t h a l p y  wh i c h  
a r i s e s  f r o m i n t e r a c t i o n s  o f  d i f f e r e n t  m o l e c u l e s  and i s  a f u n c ­
t i o n  o f  p r e s s u r e  o n l y .
The e n t h a l p y  d e p a r t u r e  i s  c a l c u l a t e d  f o r  p o l a r  compounds
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( m - c r e s o l  , n - p e n t a n o l  and n - h e x a n o l )  u s i n g  t h e  same e q u a t i o n s  
o f  s t a t e  me n t i o n e d  p r e v i o u s l y .
6 . 2  I d e a l  Gas Heat  C a p a c i t y
I d e a l  gas e n t h a l p y  i s  g i v e n  as ( 3 1 ,  32)
T
H = /  CPdT 
To
wh i c h  a r i s e s  f r om t he  k i n e t i c  e n e r g y  o f  i n d i v i d u a l  non ­
i n t e r a c t i n g  m o l e c u l e s .  V i b r a t i o n ,  e l e c t r o n i c ,  t r a n s l a t i o n  and 
r o t a t i o n  are  f u n c t i o n s  o f  t h e  t e m p e r a t u r e s  o n l y .
The hea t  c a p a c i t i e s  f o r  gases i n  t he  i d e a l - g a s  s t a t e  are  
d i f f e r e n t  f o r  d i f f e r e n t  gases .  However ,  h e a t  c a p a c i t i e s  f o r  
t h e  i d e a l - g a s  s t a t e  a r e  i n d e p e n d e n t  o f  p r e s s u r e  and a r e  f u n c ­
t i o n s  o f  t e m p e r a t u r e  o n l y .  Heat  c a p a c i t y  d a t a  are  c o n v e n i e n t ­
l y  r e p o r t e d  by an e m p i r i c a l  e q u a t i o n  o f  t he  p o l y n o m i a l  f o r m
Cp = AN + BNT + CNT2 ( 6 . 2 . 1 )
whe re
CalC = hea t  c a p a c i t y ,  
p g mole K°
T = t e m p e r a t u r e ,  K°
AN = e m p i r i c a l  c o n s t a n t , Cal
g mole K°
CalBN = e m p i r i c a l  c o n s t a n t ,  ----------------   ?
g mo l e ( K )
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CN = e m p i r i c a l  c o n s t a n t ,  ------------------ — ~ .
g mole ( K )
The c o n s t a n t s  AN,BN,and CN a n d d e t e r m i n e d  f r om e x p e r i m e n t a l  
d a t a .  F r e q u e n t l y ,  i t  i s  d e s i r a b l e  t o  have "Cp"  i n  E n g l i s h  
u n i t s ,  Btu pe r  pound mole deg r ee  R a n k i n e ,  and T i n  degree  
Ra nk i n e .  The c o n s t a n t s  AN , BN ,and'CN mus t  be i n d i v i d u a l l y  c o n ­
v e r t e d  t o  t h e  new u n i t s ,  a l t h o u g h  "Cp"  may be c o n v e r t e d  f r om
• Cal  . Btu . . .  . _cu n i t s  o f  ---------------- — t o ---- ------------------ — w i t h  a c o n v e r s i o n  f a c t o r
g mo 1e K 1 b mol e R
o f  1 . 0 .  T h i s  i s  n o t  t r u e  o f  t h e  c o n s t a n t s  _BN and CN.
6 . 3  E n t h a l p y
E n t h a l p y ,  i n t e r n a l  e n e r g y ,  f u g a c i t y ,  e n t r o p y ,  e t c .  are  
u s e f u l  t h e r mo d y n a mi c  p r o p e r t i e s .  In a n a l y z i n g  or  d e s i g n i n g  
p r o c e s s  e q u i p m e n t ,  a v a r i a t i o n  i n  t h e s e  p r o p e r t i e s  can o f t e n  
be r e l a t e d  t o  an o p e r a t i n g  v a r i a b l e ; e . g . ,  t h e  t e m p e r a t u r e  r i s e
o f  a f l u i d  i n  a h ea t  e x c h a n g e r .  I t  i s  t h e r e f o r e  i m p o r t a n t  t o
e s t i m a t e  such p r o p e r t y  v a r i a t i o n s  as t h e  t e m p e r a t u r e ,  p r e s s u r e  
and o t h e r  i n d e p e n d e n t  v a r i a b l e s  o f  a sys t em change.  The 
v a r i a t i o n  i n  any t h e r mo d y n a mi c  p r o p e r t y  between two s t a t e s  i s  
i n d e p e n d e n t  o f  t h e  pa t h  chosen t o  pass f r o m one s t a t e  t o  t he  
o t h e r .  For  e x a mp l e ,  w i t h  a pure  f l u i d  o r  a m i x t u r e  o f  a 
f i x e d  c o m p o s i t i o n ,  i f  t he  d i f f e r e n c e  i n  e n t h a l p y  between P^,
T^ and P^,  T^ i s  d e s i r e d ,  t h e r e  a r e  an i n f i n i t e  number  o f  p o s ­
s i b l e  c a l c u l a t i o n a l  p a t h s ,  a l l  o f  wh i c h  g i v e  t h e  same n u m e r i ­
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ca l  r e s u l t .  Heat  c a p a c i t y  i s  r a r e l y  a v a i l a b l e  a t  h i g h  p r e s ­
s u r e s .  T h e r e f o r e ,  t h e  usua l  pa t h  f o r  d e t e r m i n i n g  ( Hg-H^ )  i s  
( 1 0 ,  3 2 ) .
P°
AH = ;  ( M )  dp + /  CpdT + I  ( f j A  dp
D d P T T p °  °P  T
K1 1 1 1 1 v ' 2
or
T 9
AH = ( H - H) + f  c CpdT - ( H - H )
T 1 T 1 T2
The p a r t i a l  d e r i v a t i v e s  o f  e n t h a l p y  o r  o t h e r  t he r mod y na mi c  
p r o p e r t i e s  can be v i s u a l i z e d  as s l o p e s  o f  t h e  i s o t h e r m s  or  
i s o b a r s .
The t e r ms  ( H ° - H ) T and ( H ° - H ) T a r e  c a l l e d  d e p a r t u r e
1 2
t 2
f u n c t i o n s .  The t e r m f  CpdT i s  e v a l u a t e d  i n  t h e  i d e a l - g a s
T i
s t a t e  and C c o n s t a n t s  a r e  l i s t e d  i n  Reid e t a l . ( 1 0 ) .
r
The e n t h a l p y  c a l c u l a t i o n  was c a r r i e d  ou t  i n  t h e  f o l l o w ­
i n g  s t e p s :
1) C a l c u l a t i o n  o f  t h e  e n t h a l p y  d e p a r t u r e  f r o m t h e  r e a l  
s t a t e  t o  t h e  i d e a l  gas s t a t e  a t  65 F° .
2)  C a l c u l a t i o n  o f  t he  e n t h a l p y  change i n  t h e  i d e a l - g a s  
s t a t e  f r o m 65 F° t o  t h e  t e m p e r a t u r e  o f  i n t e r e s t ,  and
3) C a l c u l a t i o n  o f  t h e  e n t h a l p y  d e p a r t u r e  f r o m t h e  i d e a l  
gas s t a t e  t o  t h e  t e m p e r a t u r e  and p r e s s u r e  o f  i n t e r e s t .
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St eps  ( 1 )  and ( 3 )  were a c c o m p l i s h e d  by e m p l o y i n g  t he  
t h e r mo d y n a mi c  e q u a t i o n  f o r  t h e  e n t h a l p y  d e p a r t u r e  i n  c o n j u n c ­
t i o n  w i t h  t h e  m o d i f i e d  (BWR),  (SRK) and t h e  o r i g i n a l  (SRK) 
e q u a t i o n s  o f  s t a t e .  Step ( 2 )  was a c c o m p l i s h e d  by u t i l i z i n g  
i d e a l  h ea t  c a p a c i t i e s .  The v a r i o u s  p a r a m e t e r s  ( c r i t i c a l  
t e m p e r a t u r e ,  c r i t i c a l  p r e s s u r e ,  a c c e n t r i c  f a c t o r  and i d e a l  
h e a t  c a p a c i t i e s )  used i n  t h e  c a l c u l a t i o n  were o b t a i n e d  f r om 
Reid e t a l . ( 1 0 ) .  Some o f  t h e s e  p a r a m e t e r s  a r e  l i s t e d  i n  Ap­
p e n d i x  C, T a b l e s  Cg , and Cg .
The e x p e r i m e n t a l  e n t h a l p y  d e p a r t u r e  f o r  p o l a r  compounds 
( m - c r e s o l ,  n - p e n t a n o l ,  n - h e x a n o l ) were c a l c u l a t e d  f r om t he  
e x p e r i m e n t a l  e n t h a l p y  ( 3 3 ,  3 4 ) .  I n  o r d e r  t o  c a l c u l a t e  t he  
e n t h a l p y  d e p a r t u r e ,  t he  r e s i d u a l  e n t h a l p y  was used.  The r e ­
s i d u a l  f u n c t i o n  i s  d e f i n e d  ( 16)
AM1 = M1 - M
whe re
M1 may r e p r e s e n t  any e x t e n s i v e  t h e r mod y na mi c  p r o p e r t y .
1 1 The r e s i d u a l  f u n c t i o n ,  AM , i s  t he  d i f f e r e n c e  between M ,
wh i c h  r e p r e s e n t s  t h e  p r o p e r t y  f o r  t h e  i d e a l - g a s  s t a t e  and M, 
wh i ch  r e p r e s e n t s  t h e  a c t u a l  p r o p e r t y  bo t h  f o r  t h e  same t e m p e r a ­
t u r e  and p r e s s u r e .  The use o f  r e s i d u a l  f u n c t i o n  a l l o w s  c o n ­
v e r s i o n  back and f o r t h  between r e a l  gas and i d e a l  gas p r o p e r ­
t i e s .  The manner  i n  wh i c h  t h e  r e s i d u a l  f u n c t i o n  i s  i n c o r p o r a ­
t e d  i n t o  an e q u a t i o n  f o r  e n t h a l p y  c a l c u l a t i o n  i s  as f o l l o w s  ( 16)
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T
H = H + /  CpdT - AH
0 T1 o
Then ,  t h e  r e s i d u a l  e n t h a l p y  i s
T
AH = H + I  CpdT -  H .
0 To
The i n t e g r a t i o n  s i g n  i n  t h e  above e q u a t i o n  i s  f r o m an i n i t i a l  
i d e a l - g a s  r e f e r e n c e  s t a t e ,  d e s i g n a t e d  by t h e  s u b s c r i p t  ( o )  t o  
t h e  i d e a l - g a s  s t a t e  a t  t h e  t e m p e r a t u r e  and p r e s s u r e  o f  i n ­
t e r e s t .  The r e f e r e n c e  s t a t e  a t  Tq and PQ may be s e l e c t e d  a r ­
b i t r a r i l y  and v a l u e s  may be a s s i g n e d  t o  HQ. T h i s  wou l d  i n  
no way change d i f f e r e n c e s  i n  t h e  v a l u e  o f  H.
The r e f e r e n c e  s t a t e  was s e l e c t e d  so t h a t  a l l  o f  t h e
p o i n t s  f a l l  i n  t h e  v a p o r  phase f o r  a l l  o f  t h e  compounds:
1.  m - c r e s o l ,  r e f e r e n c e  (700 F° ,  200 p s i a )
2.  n - p e n t a n o l ,  r e f e r e n c e  (600 F ° ,  150 p s i a )
3.  n - h e x a n o l , r e f e r e n c e  (600 F° ,  200 p s i a )
S t r a i g h t - l i n e  i n t e r p o l a t i o n  i n  t he  e x p e r i m e n t a l  d a t a  e n t h a l p y  
was n o t  used ,  i n  o r d e r  t o  c a l c u l a t e  t he  e n t h a l p y  r e f e r e n c e  
"Hq " a t  t h e  above r e f e r e n c e s ;  i n s t e a d ,  p o i n t s  c l o s e  t o  t he  
r e f e r e n c e  t e m p e r a t u r e  i n  t h e  v a p o r  r e g i o n  were p l o t t e d  f o r  
each compound.  Ta b l e  6 . 1  and "H0 " were r ead  f r o m F i g u r e s  1 ,
2 and 3.
The r e s i d u a l  e n t h a l p y  was c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g
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TABLE 6 . 1
E n t h a l p y  - Te mp e r a t u r e  Data i n  t h e  Vapor  Region 
Cl ose  t o  t he  Re f e r en c e  P o i n t
Compound T e m p e r a t u r e  ( F ° )
m - c r e s o l  6 6 1 . 9 8  478 . 89
719 . 89  512 . 1
737 . 62  521 . 9
n - p e n t a n o l  504 . 3  462 . 6
559 . 5  498 . 5
590 . 6  518 .6
591.  519.
61 5 . 2  534 . 5
n - h e x a n o l  572 . 3  482 . 7
597 . 8  500 . 5
62 0 . 1  516 . 2
6 3 8 . 2  528 . 5
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e q u a t i o n  ( see App e n d i x  H f o r  sample c a l c u l a t i o n )  ( 16)
M  = £. Jh
RT R l dT '  T
R = u n i v e r s a l  gas c o n s t a n t  
T = a b s o l u t e  t e m p e r a t u r e  
P = p r e s s u r e
B = second v i r i a l  c o e f f i c i e n t  
d B-j y  = f i r s t  t e m p e r a t u r e  d e r i v a t i v e  o f  second v i r i a l  co -
The second v i r i a l  c o e f f i c i e n t  and i t s  f i r s t  t e m p e r a t u r e  d e r i  
v a t i v e  f o r  ( m - c r e s o l ) a r e  l i s t e d  i n  t h e  Coal  C o n v e r s i o n  Sy s ­
tem d a t a  book ( 3 5 ) ,  b u t  t h e  c o e f f i c i e n t  and d e r i v a t i v e  f o r  n 
hexano l  and n - p e n t a n o l  were c a l c u l a t e d  f r om t h e  f o l l o w i n g  
e q u a t i o n  ( 3 4 ) .
whe re
e f f i c i e n t .
B ( t )
and
dB ( t )
2
where
T = t e m p e r a t u r e ,  K°
Tc = c r i t i c a l  t e m p e r a t u r e ,  K°
T- 2379 54
Pc = c r i t i c a l  p r e s s u r e ,  p s i a
R = u n i v e r s a l  gas c o n s t a n t ,  ( Ps 1 .a ) ,) #
(g m o l e ) ( K )
Add i ng  t he  r e s i d u a l  e n t h a l p y  (AH*)  t o  t h e  r e f e r e n c e  e n t h a l p y  
( H0 ) , knowi ng  t h e  e x p e r i m e n t a l  e n t h a l p y  and t h e  i d e a l - g a s  
e n t h a l p y ,  t he  e x p e r i m e n t a l  e n t h a l p y  d e p a r t u r e  can be c a l c u l a ­
t e d  f r o m  t h e  f o l l o w i n g  e q u a t i o n :
E n t h a l p y  d e p a r t u r e  = ( H0 + r e s i d u a l  e n t h a l p y )
+ /  CpdT - ( AH) e x p e r i m e n t  #
r e f
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CHAPTER V I I  
PROGRAM DEVELOPMENT AND DISCUSSION
7 . 1  E n t h a l p y  f o r  N o n - P o l a r  Compounds
A c o mp u t e r  p r og r am was d e v e l o p e d  t o  use t he  L e e - K e s l e r  
m o d i f i c a t i o n  o f  t h e  m o d i f i e d  (BWR) e q u a t i o n  t o  c a l c u l a t e  t he  
e n t h a l p y  o f  n o n - p o l a r  compounds ( b e n z e n e ,  m e t a - x y l e n e  and 
1 - m e t h y l  n a p h t h a l e n e ) .  Us i ng  t he  a c t u a l  p r o p e r t i e s  ( Tc » Pc > 
w,  wM, cp)  o f  n o n - p o l a r  compounds ,  t h e  s t a n d a r d  d e v i a t i o n  i s  
compu t ed .  The r e s u l t s  a r e  shown i n  Tab l e  7 . 1 .
A n o t h e r  method was used w i t h  t he  (BWR) e q u a t i o n ,  b u t  t he  
a c t u a l  p r o p e r t i e s  were no t  u t i l i z e d .  The K e s l e r - L e e  ( 11)  c o r ­
r e l a t i o n  o f  (T , P , a), wM) was used i n s t e a d ,  ( see c ompu t e r  
l i s t i n g )  a l o n g  w i t h  t he  m o d i f i e d  (BWR) e q u a t i o n  t o  p r e d i c t  
e n t h a l p y  o f  n o n - p o l a r  compounds.  The r e s u l t s  are  shown i n  T a b l e  7 . 2 .
Compar i ng  T a b l e  7 . 1  t o  Ta b l e  7 . 2 ,  we can see t h a t  t h e  
two methods g i v e  a l m o s t  t h e  same r e s u l t s .  T h i s  means t h a t  
t h e  K e s l e r - L e e  c o r r e l a t i o n s  ( 11)  h o l d  f o r  n o n - p o l a r  compounds.
The r e s u l t s  ag r eed  w i t h  t h e  r e c e n t  e x p e r i m e n t a l  d a t a  f r om t he  
l i t e r a t u r e  ( 3 3 ,  36,  3 7 ) .  G e n e r a l l y ,  t h e  m o d i f i e d  (BWR) e q u a t i o n  
i s  r e l i a b l e  f o r  t h e  p r e d i c t i o n  o f  e n t h a l p y  and e n t h a l p y  d e ­
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7 . 2  E n t h a l p y  and E n t h a l p y  D e p a r t u r e  f o r  P o l a r  Compounds
S i nc e  we d e a l t  w i t h  p o l a r  compounds,  i t  was d e c i d e d  t o  
t a k e  t h e  p o l a r i t y  e f f e c t s  i n t o  c o n s i d e r a t i o n .  Three  d i f f e r e n t  
e q u a t i o n s  were t r i e d  and ar e  d i s c u s s e d  b e l o w .
A . The M o d i f i e d  (BWR) E q u a t i o n
The m o d i f i e d  (BWR) e q u a t i o n  was t r i e d ,  based on t h e  t h r e e  
p a r a m e t e r ,  c o r r e s p o n d i n g - s t a t e s  p r i n c i p l e  (CSP) o f  Lee and 
K e s l e r  ( 6 ) .  The r e s u l t s  f o r  e n t h a l p y  a r e  shown i n  Ap p en d i x  
F,  T a b l e s  1,  2 ,  and 3.  The s t a n d a r d  d e v i a t i o n s  (SD) a r e :
a.  m - c r e s o l  SD = 20 . 31
b.  n - p e n t a n o l  SD = 28 . 25
c.  n - h e x a n o l  SD = 30 . 6 3  .
From t h e  c o mp u t e r  o u t p u t  and t h e  s t a n d a r d  d e v i a t i o n  p r e ­
s e n t e d  above ,  t h e  m o d i f i e d  (BWR) e q u a t i o n  g i v e s  b e t t e r  r e s u l t s  
f o r  m - c r e s o l  t ha n  f o r  n - p e n t a n o l  and n - h e x a n o l .  T h i s  i s  
p r o b a b l y  due t o  t h e  s t r o n g e r  p o l a r i t y  o f  a l c o h o l s  i n  
n - p e n t a n o l  and n - h e x a n o l ,  t han  t h a t  f o r  m - c r e s o l .  T h i s  i s  
o b v i o u s  f r o m t he  p o l a r  f o u r t h  p a r a m e t e r  c a l c u l a t e d  ( T a b l e  5 . 3 ) ;  
t h e  h i g h e r  t he  f o u r t h  p a r a m e t e r ,  t h e  s t r o n g e r  t he  p o l a r i t y .
The e n t h a l p y  d e p a r t u r e  was p r e d i c t e d ,  as w e l l ,  u s i n g  t he  
m o d i f i e d  (BWR) e q u a t i o n ,  and t h e  r e s u l t s  ( w i t h  t he  e n t h a l p y  
d e p a r t u r e  a t  t h e  r e f e r e n c e  t e m p e r a t u r e )  a r e  summar i zed i n  
Ta b l e  7 . 3 .  The d i f f e r e n c e  between t h e  e x p e r i m e n t a l  and t he
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TABLE 7 . 3
The E n t h a l p y  D e p a r t u r e  a t  t h e  Re f e r e n c e  Te mp e r a t u r e  
Us i ng  t he  M o d i f i e d  (BWR) E q u a t i o n
Compound m - c r e s o l  n - p e n t a n o l  n - h e x a n o l
P ( p s i a )  200 150 200
T ( R° )  Re f e r e n c e
Te mp e r a t u r e  525 537 537
^AH^ E x p e r i  ment a l
/ Btu x 
M b m ;
^ ^  Ca1c u l a t e d
257 . 85  278 . 6  254 . 5
/ B t u \  24 1 . 3  249 . 6  224 . 75
M b m ;
Append i  x
T a b l e 1 2 3
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p r e d i c t e d  e n t h a l p y  d e p a r t u r e  a t  t h e  r e f e r e n c e  t e m p e r a t u r e  
b e i n g  g r e a t ,  t h e  c o r r e s p o n d i n g  d i f f e r e n c e  i n  t h e  e n t h a l p y  
p r e d i c t e d  can be e x p e c t e d  t o  be g r e a t  as w e l l .
B . The M o d i f i e d  (BWR) and Steam E q u a t i o n s
S i n c e  t he  m o d i f i e d  (BWR) e q u a t i o n  does no t  g i v e  e n c o u r a g ­
i n g  r e s u l t s ,  i t  was d e c i d e d  t o  se a r c h  f o r  a n o t h e r  a l t e r n a t i v e .  
The a l t e r n a t i v e  was t o  use t h e  m o d i f i e d  (BWR) e q u a t i o n  w i t h  
a n o t h e r  e q u a t i o n  and t h i r d  r e f e r e n c e .  The e q u a t i o n  used was 
t h e  f u n d a m e n t a l  s team e q u a t i o n  ( 14 )  w i t h  w a t e r  as a t h i r d  
r e f e r e n c e .  Wat er  was chosen because o f  i t s  known s t r o n g  p o ­
l a r i t y  and t h e  a v a i l a b i l i t y  o f  r e l i a b l e  e n t h a l p y  o v e r  a wi de  
r ange  o f  t e m p e r a t u r e  and p r e s s u r e .  The _co mp u t e r  p r og r am f o r  
t h e  f u n d a m e n t a l  s team e q u a t i o n  i n  c o n j u n c t i o n  w i t h  t h e  m o d i ­
f i e d  (BWR) e q u a t i o n  was s p l i t  i n t o  t h r e e  p a r t s ;  t h e  main p r o ­
gram and t wo  s u b r o u t i n e s .
The s u b r o u t i n e  (NEWR) uses t h e  Newton Raphson t e c h n i q u e  
t o  s o l v e  E q u a t i o n  3 . 5  f o r  t h e  d e n s i t y .  The d e n s i t y  can t h e n  
be used a l o n g  w i t h  s u b r o u t i n e  (ENTD.W) t o  c a l c u l a t e  t he  
e n t h a l p y  d e p a r t u r e  f o r  t h e  t h i r d  r e f e r e n c e  ( see A p p e n d i x  B) .
The main p r og r am c a l c u l a t e s  t he  e n t h a l p y  f o r  t h e  s i m p l e  
f l u i d  ( me t h an e )  as w e l l  as t h e  r e f e r e n c e  ( n - o c t a n e ) ,  u s i n g  
t h e  m o d i f i e d  (BWR) e q u a t i o n  ( see f l o w  c h a r t ) .  An i n t e r p o l a ­
t i o n  method based on t h r e e  f l u i d s  ( me t h a n e ,  n - o c t a n e ,  and 
w a t e r )  was t he n  d e v e l o p e d  ( E q u a t i o n  3 . 9 ) ,  i n  o r d e r  t o  c a l -
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FLOW CHART
y / w h a t  p h a s e N 
C  L = l i q u i d  
x. V = va po r  j
Read t h e  
da t a
I n i t i a l
Vc .05
I n i t i a l  V r  
i s  i d e a l - g a s
Us i ng  Newton-  
Raphson t e c h n i q u e  
s o l v e  "BWR" e q u a t i o n  
f o r  V
C a l c u l a t e  e n t h a l p y  
d e p a r t u r e  f o r  t h e  
s i m p l e  f l u i d  " me t hane"  
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P r i n t  
R e s u l t s
Cal l  t h e  s u b r o u t i n e  
"ENTDW" t o  c a l c u l a t e  
t he  e n t h a l p y  d e p a r ­
t u r e  f o r  w a t e r
C a l c u l a t e  e n t h a l p y  by 
a d d i ng  i d e a l - g a s  e n ­
t h a l p y  t o  t he  e n t h a l p y  
d e p a r t u r e  and s t a n d a r d  
d e v i a t i o n
C a l c u l a t e  i d e a l - g a s  
e n t h a l p y  by i n t e g r a t i n g  
" c p "  between t e m p e r a t u r e  
o f  i n t e r e s t  and t h e  
r e f e r e n c e  t e m p e r a t u r e
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c u l a t e  t h e  e n t h a l p y  d e p a r t u r e  f o r  t h e  unknown.
We o b t a i n  t h e  e n t h a l p y  o f  t h e  unknown by c a l c u l a t i n g  t he  
e n t h a l p y  change i n  t he  i d e a l - g a s  s t a t e  f r om t he  r e f e r e n c e  
t e m p e r a t u r e  t o  t h e  t e m p e r a t u r e  o f  i n t e r e s t ;  u t i l i z i n g  i d e a l -  
gas h e a t  c a p a c i t i e s ;  and a d d i n g  t he  e n t h a l p y  d e p a r t u r e  t o  t he  
i d e a l - g a s  h ea t  c a p a c i t i e s .  The e n t h a l p y  r e s u l t s  u s i n g  t h i s  
ap p r o a ch  are  shown i n  A p p e n d i x  E, Ta b l e s  4,  5 and 6 . The 
s t a n d a r d  d e v i a t i o n s  (SD) a r e :
d.  m - c r e s o l  SD = 28 . 62
e.  n - p e n t a n o l  SD = 34 . 16
f .  n - h e x a n o l  SD = 2 6 . 8 9 .
A n o t h e r  a p p r oac h  was a p p l i e d  w i t h  t h e  (BWR) i n  c o n j u n c ­
t i o n  w i t h  t he  s team e q u a t i o n :  t he  E q u a t i o n  3 . 10  was s o l v e d ,
s i m u l t a n e o u s l y ,  f o r  t h e  a c e n t r i c  f a c t o r  (w)  and t he  p o l a r  
f o u r t h  p a r a m e t e r  ( G) .  The e n t h a l p y  r e s u l t s  a r e  shown i n  
A p p e n d i x  E, T a b l e s  7,  8 and 9.  The s t a n d a r d  d e v i a t i o n s  a r e :
g.  m - c r e s o l  SD = 28 . 6
h.  n - p e n t a n o l  SD = 3 4 . 16
i .  n - h e x a n o l  SD = 26 . 87
I t  i s  c l e a r  t h a t  e i t h e r  method ( E q u a t i o n  3 . 9  o r  3 . 1 1 )  
g i v e s  a l m o s t  equa l  r e s u l t s .  T h i s  i n d i c a t e s  t h a t  t he  method 
o f  i n t e r p o l a t i o n  and t h e  n o n - p o l a r  and p o l a r  e f f e c t  t e r ms  i n  
t h e  e q u a t i o n s  a r e  a l m o s t  t h e  same.
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Even t hough  w a t e r  i s  known t o  e x h i b i t  e x c e s s i v e  hyd r ogen  
b o n d i n g ,  u s i n g  t he  f u n d a m e n t a l  s team e q u a t i o n  w i t h  t he  m o d i ­
f i e d  (BWR) e q u a t i o n  t o  p r e d i c t  e n t h a l p y  f o r  p o l a r  compounds,  
we d i d  n o t  g e t  p r o m i s i n g  r e s u l t s .  T h i s  i s  p r o b a b l y  due t o  
t h e  method o f  i n t e r p o l a t i o n  ( E q u a t i o n s  3 . 9  and 3 . 1 1 ) .  The 
p r e d i c t e d  e n t h a l p y  d e p a r t u r e  a t  t h e  r e f e r e n c e  t e m p e r a t u r e  was 
f a r  f r o m  t he  e x p e r i m e n t a l  v a l u e .  U t i l i z i n g  a d i f f e r e n t  way 
o f  i n t e r p o l a t i o n ,  based on t h e  t h r e e - f l u i d  me t h o d ,  m i g h t  h e l p  
t h e  p r e d i c t i o n .
The e n t h a l p y  d e p a r t u r e  was p r e d i c t e d  u s i n g  E q u a t i o n  3 . 9 .  
The r e s u l t s  ( w i t h  t h e  e n t h a l p y  d e p a r t u r e  a t  r e f e r e n c e  t e m p e r a ­
t u r e )  a r e  p r e s e n t e d  i n  T a b l e  7 . 4 .
Compar i ng  Tab l e  7 . 4  t o  Ta b l e  7 . 3 ,  we can see t h a t  t h e  
p r e d i c t e d  e n t h a l p y  d e p a r t u r e  a t  t h e  r e f e r e n c e  t e m p e r a t u r e  
u s i n g  t h e  (BWR) e q u a t i o n  i s  g r e a t e r  t han  u s i n g  t h e  (BWR and 
Steam)  e q u a t i o n .  The p r e d i c t e d  e n t h a l p y  w i l l  t h e n  be s u p e r i o r  
and more a c c u r a t e  t o  t h e  e x p e r i m e n t a l  d a t a  f o r  t h e  (BWR) e q ua ­
t i o n  t ha n  t he  (BWR and Steam)  e q u a t i o n .
C. The M o d i f i e d  Soave (SRK) and t h e  O r i g i n a l  Soave ( S R K ( l ) )
A c o mp u t e r  p r ogr am was w r i t t e n  ( A p p e n d i x  D) t o  p r e d i c t  
t h e  e n t h a l p y  and e n t h a l p y  d e p a r t u r e  f o r  p o l a r  compounds u s i n g  
t h e  m o d i f i e d  (SRK) e q u a t i o n .  The e n t h a l p y  d e p a r t u r e  d e r i v a ­
t i o n  i s  g i v e n  i n  A p p e n d i x  A. The e n t h a l p y  r e s u l t s  are  shown 
i n  A p p e n d i x  F,  T a b l e s  10,  11 and 12.  The s t a n d a r d  d e v i a t i o n s
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TABLE 7 . 4
The E n t h a l p y  D e p a r t u r e  a t  t he  R e f e r e n c e  T e mp e r a t u r e  
Usi ng t he  (BWR and Steam)  Equ a t i o n s
Compound m - c r e s o l  n - p e n t a n o l  n - h e x a n o l
P ( p s i a )  200 150 200
T (R ) r e f e r e n c e  5 2 5  537 537
° t e m p e r a t u r e
^ ^ e x p e r i  ment al
/ Btu \ 
l l b m j
 ̂c a l c u l a t e d
, Btu  ̂
l l b m j
2 5 7 . 8 5  2 7 8 . 6  2 5 4 . 5
2 3 3 . 7 6  2 4 9 . 3  2 3 7 . 2 4
Appendi x
T a b l e 4 5 6
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ar e  :
g.  m - c r e s o l  SD -  7 . 81
h.  n - p e n t a n o l  SD = 34 . 06
i .  n - h e x a n o l  SD = 2 7 . 9 8 .
The same c o mp u t e r  p r og r am was a p p l i e d  f o r  t h e  o r i g i n a l  
Soave ( S R K ( l ) ) e q u a t i o n  w i t h  t h e  p o l a r  f o u r t h  p a r a m e t e r  (G 
0 ,  t he  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  (S)  = 0 . 0 ,  and u s i n g  t h e  
a c e n t r i c  f a c t o r  ( o o )  as an i n p u t  p a r a m e t e r .
The c o mp u t e r  o u t p u t  i s  shown i n  A p p e n d i x  F,  T a b l e s  13,
14 and 15.  The s t a n d a r d  d e v i a t i o n s  a r e :
j .  m - c r e s o l  SD = 22 . 87
k.  n - p e n t a n o l  SD = 25 . 01
1.  n - h e x a n o l  SD = 2 9 . 1 1  .
The o r i g i n a l  Soave ( S R K ( l ) )  e q u a t i o n  appear s  t o  c o r r e l a t e  
v a p o r  p r e s s u r e  b e t t e r  t h an  t h e  m o d i f i e d  (SRK) e q u a t i o n  ( 1 0 ) .  
T h i s  i s  t r u e  w i t h  t h e  m a j o r i t y  o f  a l c o h o l s .  T h i s  phenomenon 
i s  a p p l i e d  even f o r  e n t h a l p y  p r e d i c t i o n ;  t h e  m o d i f i e d - ( S R K )  
e q u a t i o n  ad a p t s  b e t t e r  w i t h  m - c r e s o l  t h a n  w i t h  n - p e n t a n o l  and 
n - h e x a n o l .
The e n t h a l p y  d e p a r t u r e  c a l c u l a t i o n s  were a l s o  c a r r i e d  o u t  
u s i n g  t he  m o d i f i e d  and t h e  o r i g i n a l  (SRK) e q u a t i o n s .  The 
e n t h a l p y  d e p a r t u r e  r e s u l t s  a t  t h e  r e f e r e n c e  t e m p e r a t u r e  a r e  
i l l u s t r a t e d  i n  T a b l e  7 . 5 .
The m o d i f i e d  (SRK) e q u a t i o n  i s  supposed t o  g i v e  a c c e p t -
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TABLE 7 . 5
The E n t h a l p y  D e p a r t u r e  a t  t h e  Re f e r e n c e  T e m p e r a t u r e  Us i ng  
t h e  M o d i f i e d  (SRK) and t h e  O r i g i n a l  ( S R K ( l ) )  E q u a t i o n s
Compound m - c r e s o l  n - p e n t a n o l  n - h e x a n o l
A. Us i ng  t he  M o d i f i e d  Soave (SRK) 
p ( p s i a )  200 150 200
T° ( R 0 , , e” pf " » S ? e  525 “ 7 537
( AK) expe r i  ment a l
/ Btu x 
M bnr
^ c a l c u l a t e d
/ Btu \
M b m ;
2 57 . 85  278 . 6  254 . 5
2 5 5 . 4  245 . 47  233 . 32
A p p e n d i x  G G G
T a b l e  7 8 9
B. Us i ng  t he  O r i g i n a l  Soave ( S R K ( l ) )
p ( p s i a )  200 150 200
T ( R ° ) r e f e r e n c e
t e m p e r a t u r e  525 537 537
^ ^ e x p e r i m e n t a l
(AH)
/ Btu \ 
M bnr
c a l c u l a t e d
2 5 7 . 8 5  278 . 6  254 . 5
/ B t u  x 
(T W
2 3 9 . 2  251 . 19  225 . 3
A p p e n d i x  G G G
T a b l e  10 11 12
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a b l e  e n t h a l p y  r e s u l t s  w h i c h ,  a c c o r d i n g  t o  some r e c e n t  s t u d i e s ,  
have p r o v e n  t o  work  w e l l  i n  t h e  p r e d i c t i o n  o f  v a p o r  p r e s s u r e  
f o r  p o l a r  compounds by So n d e r ga r d  ( 3 ) .  T h i s  i s  because o f  
t h e  m o l e c u l a r  s t r u c t u r e  p a r a m e t e r  ( S ) , w h i c h  i s  d e f i n e d  i n  
t e r ms  o f  a compound ' s  m o l e c u l a r  s t r u c t u r e .  I t  i s  n o t  a f f e c t e d  
by p o l a r  a s s o c i a t i n g  e f f e c t s .  T h i s  makes t he  m o l e c u l a r  s t r u c ­
t u r e  p a r a m e t e r  s u p e r i o r  t o  t h e  o t h e r  t h i r d  p a r a m e t e r  t h a t  
a c c o u n t s  f o r  t h e  e f f e c t s  o f  s i z e  and shape .  In a d d i t i o n ,  t he  
f o u r t h  p o l a r  p a r a m e t e r  (G) used i n  t he  e q u a t i o n ,  r e p r e s e n t s  
t h e  m a g n i t u d e  o f  t h e  p l a u s i b l e  p o l a r i t y  o f  m o l e c u l e s  v e r y  w e l l .  
Compounds t h o u g h t  t o  be h i g h l y  p o l a r  have l a r g e  v a l u e s  o f  t h e  
p o l a r  p a r a m e t e r ,  and compounds t h o u g h t  t o  be s l i g h t l y  p o l a r  
have r e l a t i v e l y  s m a l l  v a l u e s  o f  t h e  p o l a r  p a r a m e t e r .  However ,  
t h e  r e s u l t s  a r e  good f o r  v a l u e s  o f  r educ ed  t e m p e r a t u r e  l e s s  
t h a n  0 . 7 ,  because a t  a r e du c ed  t e m p e r a t u r e  o f  a p p r o x i m a t e l y
0 . 7 ,  p o l a - r i t y  can g r e a t l y  a f f e c t  i  n t e r m o l e c u l a r  f o r c e s  ( 2 6 ) .  
Wi t h  an i n c r e a s e  above t he  t e m p e r a t u r e  o f  0 . 7 ,  p o l a r i t y  has 
l i t t l e  o r  no e f f e c t  on i n t e r m o 1 e c u ! a r  f o r c e s ,  and t h e r e f o r e  
l i t t l e  e f f e c t  on p h y s i c a l  and t h e r mo d y n a mi c  p r o p e r t i e s .  T h i s  
d i v i d i n g  l i n e  does no t  seem t o  be as c l e a r  c u t  as Halm e t a l .  
( 26 )  i n d i c a t e s ,  b u t  i t  i s  a p p a r e n t  t h a t  p o l a r i t y  i s  much more 
s i g n i f i c a n t  a t  a l o w e r  t e m p e r a t u r e .
G e n e r a l l y ,  t h e  e q u a t i o n s  o f  s t a t e  used i n  t h i s  work  i n  
t h e  p r e d i c t i o n  o f  e n t h a l p y  a d a p t  b e t t e r  t o  t h e  gas phase ,
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r a t h e r  t h a n  t h e  l i q u i d  phase ( t h e  c o r r e l a t i o n  does n o t  h o l d  
i n  t h e  two phase r e g i o n ) .  T h i s  i s  due t o  t h e  f a c t  t h a t  t h e  
e q u a t i o n s  o f  s t a t e  were d e r i v e d  o r i g i n a l l y  f r o m t h e  i d e a l - g a s  
e q u a t i o n ,  (Van de r  Waals e q u a t i o n )  wh i ch  wor ks  o n l y  i n  t he  
gas phase .  The e q u a t i o n s  o f  s t a t e  a r e  known t o  be r e l a t i v e l y  
a c c u r a t e  w i t h  n o n i n t e r a c t i n g  compounds,  bu t  i n a c c u r a t e  w i t h  
m o d e r a t e l y  i n t e r a c t i n g  compounds.  For  t h i s  r e a s o n ,  t h e  p r e ­
d i c t e d  e n t h a l p y  f o r  p o l a r  compounds o f  m - c r e s o l ,  n - p e n t a n o l  
and n - h e x a n o l  d i d  n o t  ag r ee  w i t h  t he  r e c e n t  e x p e r i m e n t a l  d a t a .  
T h i s  i s  e a s i l y  u n d e r s t o o d  f r o m t he  e n t h a l p y  d e p a r t u r e  p r e d i c ­
t i o n .
T- 2379 70
CHAPTER V I I I  
CONCLUSION
1 . The r e s u l t s  o b t a i n e d  f r o m t h i s  work  f o r  e n t h a l p y  o f  non ­
p o l a r  compounds i n d i c a t e  t h a t  t he  m o d i f i e d  (BWR) e q u a t i o n  w i t h  
t h e  a c t u a l  p r o p e r t i e s  (T , P , u ,  wM, cp)  Reid e t a l .  ( 10)  and
v V
t h e  m o d i f i e d  (BWR) e q u a t i o n  w i t h  t h e  K e s l e r - L e e  c o r r e l a t i o n  
( 11) f o r  (T , P , 03, wM, cp)  p r e d i c t  a l m o s t  t h e  same r e s u l t s .
2.  Us i ng  w a t e r  as a t h i r d  r e f e r e n c e ,  i n  c o n j u n c t i o n  w i t h  t he  
m o d i f i e d  (BWR) e q u a t i o n  t o  p r e d i c t  e n t h a l p y  f o r  p o l a r  com­
p o u nd s ,  does n o t  i mp r o v e  t he  p r e d i c t i o n .
3.  The b e s t  e q u a t i o n  f i t t i n g  e n t h a l p y  and e n t h a l p y  d e p a r t u r e  
f o r  p o l a r  compounds ( e x c l u d i n g  n - p e n t a n o l  and n - h e x a n o 1 ) s t u d i e d  
i n  t h i s  w o r k ,  was t he  m o d i f i e d  (SRK) e q u a t i o n .  The m o d i f i e d
(BWR) e q u a t i o n  g i v e s  b e t t e r  r e s u l t s  f o r  e n t h a l p y  t ha n  f o r  t h e  
(BWR and Steam)  e q u a t i o n .
4.  T h i s  work  need n o t  be l i m i t e d  t o  t he  e n t h a l p y  d e p a r t u r e  
f u n c t i o n s ,  b u t  can be e x t e n d e d  t o  o t h e r  t h e r mo d y n a mi c  p r o p e r ­
t i e s  as w e l l ,  i f  a c c u r a t e  and c o n s i s t e n t  e x p e r i m e n t a l  da t a  




1 . O t h e r  c o r r e s p o n d i n g - s t a t e s  c o r r e l a t i o n s  wh i c h  a r e  c u r ­
r e n t l y  c h a r a c t e r i z e d  by t h r e e  p a r a m e t e r s  may a l s o  be e x t e n d e d  
t o  p o l a r  f l u i d s ,  u s i n g  d i f f e r e n t  t h i r d  and f o u r t h  p a r a m e t e r s  
and t h i r d  r e f e r e n c e s  t o  a c c o u n t  f o r  p o l a r i t y  e f f e c t s .
2.  I n  t h e  p l a c e  o f  w a t e r ,  u s i n g  a n o t h e r  r e f e r e n c e  such as 
m e t h a n o l ,  e t h a n o l ,  e t c .  m i g h t  be b e t t e r  f o r  p o l a r  c o n t r i b u ­
t i o n  and o b t a i n  b e t t e r  r e s u l t s  f o r  e n t h a l p y  and e n t h a l p y  d e ­
p a r t u r e  f o r  p o l a r  compounds.  I n  o r d e r  t o  a c c o m p l i s h  t he  
above ,  t h e  e x p e r i m e n t a l  d a t a  o v e r  a wi de  range o f  t e m p e r a t u r e
and p r e s s u r e  s h o u l d  be a v a i l a b l e .
3.  One r e c omme n d a t i o n  i s  r e g a r d i n g  t h e  method o f  c o n v e r g e n c e
e mp l o y e d ,  i n  o r d e r  t o  s o l v e  t h e  m o d i f i e d  (BWR) e q u a t i o n  o f
s t a t e  p r o p o s e d  by Lee and K e s l e r  ( 6 , 11) and t h e  f u n d a m e n t a l  
s t eam e q u a t i o n  ( 1 4 ) .  One o f  t h e  c o n v e r g e n c e  c r i t e r i a  used t o  
s o l v e  t h i s  t y p e  o f  e q u a t i o n  i s  t he  Newt on-Raphson t e c h n i q u e .  
S i n c e  an i t e r a t i v e  t e c h n i q u e  i s  a p p l i e d ,  an i n i t i a l  e s t i m a t e  
f o r  t h e  unknown i s  r e q u i r e d .  I t  i s  recommended t h a t  t h e  f i r s t  
e s t i m a t i o n  be as c l o s e  as p o s s i b l e  t o  o b t a i n  r a p i d  and s u p e r i o r  
c o n v e r g e n c e  f o r  t h e  unknown v a r i a b l e .  (The i d e a l  r educed  
vo l ume o r  d e n s i t y  f o r  t h e  v a p o r  phase and a v e r y  s m a l l  v a l u e ’, 
such as . 05 f o r  r e du c e d  vo l ume i n  t h e  m o d i f i e d  (BWR) e q u a t i o n
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and .98 f o r  t he  d e n s i t y  i n  t h e  f u n d a m e n t a l  s team e q u a t i o n  i n  
t he  l i q u i d  p h a s e . )
4.  The method can be e x t e n d e d  t o  m i x t u r e s .  U s u a l l y  t he  m i x ­
t u r e  o f  t h e r mo d y n a mi c  p r o p e r t i e s  i s  o f  g r e a t e r  i m p o r t a n c e  t han  
pure  componen t s .  A good app r oach  wou l d  be t he  d e v e l o p me n t  o f  
m i x i n g  r u l e s ,  s i n c e  m i x t u r e  p r o p e r t i e s  do n o t  have t h e  same 
p h y s i c a l  and t h e r mod y na mi c  s i g n i f i c a n c e  as t h o s e  f o r  t h e  pure  
c o m p o n e n t s .
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APPENDIX A 
For mu l a  Deve l opment
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FORMULATION OF ENTHALPY DEPARTURE FOR SRK
The e n t h a l p y  d e p a r t u r e  i s  g i v e n  by t h e  f o l l o w i n g  g e n e r a l  
e x p r e s s i  on
H-H° = RT ( z - l ) + /  J T ( | y )  -  P l d v  ( A - 1)
CO V
f r o m S o a v e - R e d l i c h - K w o n g  e q u a t i o n  o f  s t a t e  ( H- H° )  w i l l  be 
d e r i v e d  as f o l l o w s ,
P = r RTh '  p r r - r  ( A - 2 )( v - b  ) v ( v + b ) v /
d i f f e r e n t i a t i n g  ( A - 2 )  w i t h  r e s p e c t  t o  T
da
=  R________ 5 dT
3T  ̂v ( v - b  ) " v ( v + b )
d i f f e r e n t i a t i n g  ( 5 . 1 0 )  w i t h  r e s p e c t  t o  T r
^ r :  = 2 1 * 1  +  S ( 1  -  / T r ) ( - . 5 5  T r ' = 5 )
^ r  r  3 . 6 1 44  2 ( 1 . 8 4 2 2 )  3 ( 0 . 3 6 5 5 6 )  1 ,.
L "  T 2 T  3 '  T 4  Jr  r  r
t h en
x , 2  f  1 . 7362 2 ( 1 . 3 9 8 4 )  . 3 ( 0 . 3 6 5 5 3 )
L T 2 '  I  3 T 4r  r  r
V r \
H°-H = RT -  PV + 7  { P - T ( | y )  } dv
( A- 3 )
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H - H = RT -  PV + / [-
aT
aa 
v (v + b )
da
dT r
v ( v  + b ) ] dv
a T da
T 7  TT-
&H = RT - PV + /  , a“ ;. ' + — 'vvrv-  dvoo v ( v + b ) v(  v + b )
S u b s t i t u t i n g  E q u a t i o n  A - 3 i n t o  A - 4 we g e t :
A H " = RT -  PV + f  I ( - aa
a ( f - )
+v ( v + b ) v ( v + b )
T
^  {1  + s (1 -  / T r ) )  +
^  r  I  3 . 6 1 4 4  2 ( 1 . 8422 ) 3 ( 0 .  36556 ) \
V T 2 T 3 7 ^ /r  r  r
r  2 {  1 . 736 2 2 ( 1 . 3 9 8 4 )  , 3 ( 0 . 3 6 5 5 3 ^ ^
I t 2 t  3 t  4 7




( A - 4 )
d v
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A H '  = RT _ Pv + /  [ ( T ^ a a 1 -  a a ) l  v ( ^ b )p T r a  
AH" = RT -  Pv + /  (T a
OO
t hen
Av + Ab + Bv _ 1
v ( v + b ) v ( v + b )
A + B = 0 , A b = l  ■* A = , B = - i
back s u b s t i t u t i o n ,  we g e t
AH" = RT -  Pv + J  [  ( T r a a 1 - . a ) ] [ ^  -  dv
AH' = RT - Pv +[ ( V a l  - a“ )][(F X,n v  ̂ " F an f t^ F )
(T a a  ̂ -  aa)  r  „  w .. “1
A H '  -  RT - Pv + - j : ------ 5------------- [*n j f a j  (^_ b )J
AU" D (T AP -  A)AH _ T PV j_ I r v ^
RT7 ' r  ~ RT B RT ^  W + b ;c c c
where
A = aa
AP = aa^ .
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APPENDIX B
F o r m u l a t i o n  Deve l opmen t  f o r  E n t h a l p y  D e p a r t u r e  
From t he  Fundamenta l  Steam E q u a t i o n
D e r i v a t i o n  o f  E n t h a l p y  D e p a r t u r e
E n t h a l p y  d e p a r t u r e  can be d e r i v e d  f r om E q u a t i o n  3 . 4  by 
s u b t r a c t i n g  f r o m t h e  e q u a t i o n  t he  t e m p e r a t u r e  e f f e c t s  o r  d e ­
r i v e d  f r o m b a s i c  t he r modynar n i c  ; t h u s ,  t h e  e n t h a l p y  d e p a r t u r e  
can be r e p r e s e n t e d  by t h e  f o l l o w i n g  e q u a t i o n
H -  H° = RT [ ( PQ + PT ( | f )  + P2 ( f £ )  ]  . ( B - l )
In o r d e r  t o  c a l c u l a t e  t h e  e n t h a l p y  d e p a r t u r e ,  we have t o  
e v a l u a t e  t he  d e r i v a t i v e s  i n  E q u a t i o n  B - l .
From E q u a t i o n  3 . 3 ,  we g e t
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S u b s t i t u t e  back by E q u a t i o n  3 . 3 ,  ( B - 3 )  and ( B- 2 )  i n t o  E q u a t i o n  
B - l ,  we g e t  t h e  e n t h a l p y  d e p a r t u r e .
The i t e r a t i v e  method f o r  t h e  e v a l u a t i o n  o f  E q u a t i o n  3 . 5 ,  
w h i c h  g i v e s  t h e  s o l u t i o n  f o r  d e n s i t y  ( p ) ,  was t a k e n  f r om 
Car nahan ,  e t a l  . ( 3 8 ) .  T h i s  method uses a Newton-Raphson a l g o ­
r i t h m  o f  t he  f o r m
and t h e  i t e r a t i v e  c o n v e r g e n c e  c r i t e r i a  i s  s e t  as
where e i s  a v e r y  s m a l l  number ,  wh i ch  i n  t h e  f o r m o f  10- n , 
where n g i v e s  t h e  deg r ee  o f  a c c u r a c y  o f  t h e  co n v e r g e n c e  v a l u e  
o n l y  two r o o t s  o f  E q u a t i o n  3 . 5  are  c o n s i d e r e d  t h e  h i g h e s t  f o r  
t h e  v a p o r  phase and t h e  l o w e s t  f o r  t h e  l i q u i d  phase.
E q u a t i o n  3 . 5  i n  Newton-Raphson t e c h n i q u e  f o r m :
P = PRT
f ( P ) = r t [ p +p 2q + p 3 ( f ^ ) T J -  p
f 1 ( p )  = RT [  1 +4p2 ( | | ) T+ 2pQ + p 3 ( ^ )  J
3 p t J
(-— •) has been d e r i v e d  a l r e a d y ,  b u t  (
dp T
f o l 1ows




a 2 n 7
I ~ ?  ) = ( . T - T  ) Z ( T - T ,  j )
3 p T C j = l  33
3 - 2
8
E ( . i - 1 )  ( 1 . - 2 )  
1 =  1
10
( p - p a i ) 1_3 + e ”  E ( i - 9  ) (1 - 10 ) A ^ ' p 1 " 11
a  J -j _ g  1 J
- E d  ^  i - I Q  - E d ^  i - 1 0
: P E p  E ( i - 9 )  A,-. P 1 10 - E e E p  E ( i - 9 ) A i i  p +
1=9 J 1=9 J
10
k E2 e ~ E p  E A , ,  p 1 " 9 
1=9 J
— = ( T“ TC) E ( T “ Ta j ) :i' ~ 2
) p ^  T C j = l  J
8  • q r  10
2 A u  ( 1 - l ) ( i - 2 ) ( p - p aj )  + e p E ( i - 9 )  ( 1 - 1 0 )
= 1 J J i  = 9
P1" 11 - 2 E e ~ Ep E° ( i - 9 )  A • • p 1 -10
• J -j -  g ' J
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Computer  Program L i s t i n g s
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C T H I S  P R O G R A M  C A L C U L A T E S  E N T H A L P Y  F O R  N O N -  P O L A R
C C O M P O U N D S  W I T H  T H E  M O D I F I E D  ( B W R R ) E Q U A T I O N
C --------------------------------------------------------------------------------------------------------------------------------------------------
D I M E N S I O N  E ( 2 ) , C ( 2 ) , B ( 2 ) , B 1 ( 2 ) , B 2 ( 2 ) , B 3 ( 2 )  
1 , B 4 ( 2 ) , D E L H ( 2 ) ,
1 C 1 ( 2 ) , C 2 ( 2 ) , C 3 < 2 ) , C 4 < 2 ) , D 1 ( 2 ) , D 2 ( 2 ) , B E T ( 2 ) , G A M ( 2 )  
D I M E N S I O N  H ( 1 0 0 ) / V R ( 2 )
D I M E N S I O N  D ( 2 ) , Z ( 2 ) , P ( 1 0 0 ) , T ( I 0 0 ) , H E X P ( 1 0 0 ) , E N T H D ( 1 Q 0 )  
W R = • 3 9 8 7  
B l ( l ) = . 1 1 8 1 1 9 3  
3 1 ( 2 ) = . 2 0 2 6 5 7 9  
B 2 ( l ) = . 2 6 5 7 2 8  
B 2 ( 2 ) = . 3 3 1 5 1 1  
B 3 ( l ) = . 1 5 4 7 9  
B 3 ( 2 ) = . 0 2 7 6 5 5  
8 4 ( 1 ) = . 0 3 0 3 2 3  
B 4 ( 2 ) = . 2 0 3 4 8 8  
C l ( l ) = . 0 2 3 6 7 4 4  
C i ( 2 ) = . 0 3 1 3 3 8 5  
C 2 ( l ) = . 0 1 8 6 9 8 4  
C 2 ( 2 ) = . 0 5 0 3 6 1 8  
C 3 ( i ) = . 0  
C 3 ( 2 ) = . 0 1 6 9 0 1  
C 4 ( l ) = . 0 4 2 7 2 4  
C 4 ( 2 ) = . 0 4 1 5 7 7  
D l ( l ) = . 1 5 5 4 Q 8 E - 4  
D l ( 2 ) = * 4 8 7 3 6 E - 4  
D 2 ( l ) = . 6 2 3 6 8 9 E - 4  
D 2 ( 2 ) = . 0 7 4 0 3 3 6 E - 4  
B E T ( 1 ) = . 6 3  9 2  
B E T ( 2 ) = 1 . 2 2 6  
G A M ( 1 ) = . 0 6 0 1 6 7  
GAM( 2 ) = . 0 3 7 5 4  
W R I T S C 4 / 8 8 )
8 3  F Q R M A T ( / , 2 0 X , * I N P U T  A N ,  B N ,  C N ,  D N , I N  ' , / )
R E A D ( 4 , 6 6 ) A N , B N , C N , D N , I N  
6 6  F O R M A T ( 5 G )
WRIIE( 4 , 4 5 )
4 5  F Q R M A T ( / , 2 0 X ,  '  I N P U T  P C ,  T C ,  W , W M , D P N , N D P  V )
R E A D (  4 , 4 6 ) P C , T C , W , W M , D P N , N D P
4 6  F O R M A T ( 6 G )
R E A D ( I N , 3 1 , E N D = 3 2 ) ( P ( I ) , 1 = 1 , N D P )
R E A D C I N , 3 1 , E N D = 3 2 ) ( T ( I ) , 1 = 1 , N D P )
3 2  C O N T I N U E
R E A D C I N , 5 0 , E N D = 5 2 ) ( H E X P ( I ) , I = 1 , N D P )
5 2  C O N T I N U E
3 1  F O R M A T  ( 8 F )
5 0  F O R M A T C 8 F )
T 0 = 5 2 5 .
S U M  = . 0  
R = 1 . 9 8 7 / W M
T2 37 9
D O  3 5  K = 1 , N D P  
T R = T ( K ) / T C  
P R = P ( K ) / P C  
V R ( X ) = T R / P R
I F ( P ( K ) . E Q . 7 0 . . A N D . T ( K ) . L I . 1 0 0 0 . ) V R ( 1 )  = . 0  5  
I F ( P ( K ) . E Q . 1 0 0 . . A N D . T ( K ) . L T . 7 8 2 . 8 ) V R ( 1 ) = . 0 5  
I F ( P ( K ) . E Q . 1 0 0 0 . . A N D . T ( K ) . L T . 1 5 0 0 . ) V R ( 1 ) = . 0 5  
I F ( P ( K ) . E Q . 2 0 0 . . A N D . T ( K ) . L T . 1 0 0 0 . ) V R ( 1 ) = . 0 5  
I F ( P ( K ) . E 0 . 4 0 0 . . A N D . T ( K ) . L T . 9 3 4 . ) V R ( 1 ) = . 0 5  
V R ( 2 ) = V R ( 1 )
S U M 1  =  0 .
D O 5 5  J = l / 2  
D O  3 6  I  =  1 / 2
B ( I ) = B 1 ( I ) - B 2 ( I ) / T R - B 3 ( I ) / ( T R * * 2 . ) - B 4 ( I ) / ( T R * * 3 . )  
C ( I ) = C 1 ( I ) - C 2 ( I ) / T R + C 3 ( I ) / ( T R * * 3 . )
D ( I ) = D 1 ( I ) + D 2 ( I ) / T R  
3 7  B B = - P R + T R / V R < I  )  +  B < I ) * T R / V R ( I )  * * 2 . * C ( I ) * T R / V R ( I ) * * 3 . ♦  
1 D ( I ) * T R / V R ( I ) * * 6 . * C 4 ( I ) / T R * * 2 . / V R ( I ) * * 3 . *
2 ( B E T ( I ) + C A M ( I ) / V R ( I ) * * 2 . ) * E X P ( - G A M ( I ) / V R ( I ) * * 2 . )
A A = C 4 ( I ) / T R * * 2 . * V R ( I ) * * ( - 3 . ) * ( B E T ( I )
1 + G A M ( I ) * V R ( I ) * * ( - 2 . ) ) * E X P ( - G A M ( I ) / V R ( I ) * * 2 . ) * ( 2 . * G A M  
2 ( 1 ) *
3 V R ( I ) * * ( - 3 . ) ) + C 4 ( I ) / T R * * 2 . * V R ( I ) * * < - 3 . ) *  
4 E X P ( - G A M ( 1 ) / V R ( I ) * * 2 . )
5 * ( - 2 . * G A M ( I ) * V R ( I ) * * ( - 3 . ) ) - 3 . * ( B E T ( I ) + G A M ( I ) * V R  
6 (  I ) * * ( - 2 . ) )
7 * E X P ( - G A M ( I ) / m i ) * * 2 . ) * C 4 ( i ) / T R * * 2 . * V R ( I ) * * < - 4 . )
A 8 = - T R * V R ( I ) * * ( - 2 . ) - 2 . * B ( I ) * T R * V k ( I ) * * C - 3 . )
1 - 3 .  * C ( I ) * T R * V R ( I ) * * ( - 4 . ) - 6 . * D ( I  ) * T R * V R ( I ) * * ( - 7 . )
A B = A 8  +  AA
V R ( I ) = V R ( I ) —B B / A B  1 
1 F ( A B S ( B B ) . L E . . 0 0 0 0 1 )  GO T O  3 3  
GO T O  3 7
3 d  r  E ( I ) = C 4 ( I ) / 2 . / T R * * 3 . / G A M ( I ) * ( B E T ( I ) + l . - ( B E T ( I ) * l . + G A M  
1 ( I ) / V R ( I ) * * 2 . > * E X P ( - G A M ( I ) / V R ( I ) * * 2 . ) )  
Z ( I ) = V R ( I ) * P R / T R
D E L H ( I ) = - ( Z ( I ) - 1 . - ( B 2 ( I ) * 2 . * B 3 ( I ) / T R + 3 . * B 4 ( I ) / T R * * 2 . )  
! 1 / T R / V R ( I ) - ( C 2 ( I ) - 3 . * C 3 ( I ) / T R / T R ) / ( 2 . * T R  
^  l 2 * V R ( I ) * * 2 . ) + D 2 ( I ) / 5 . / T R / V R ( l ) * * 5 . - » - 3 .
: 3 * E ( I ) ) * T R  
3 6  C O N T I N U E
E N T H D ( K ) = ( D E L H ( 1 ) + ( W / W R ) * ( D E L H ( 2 ) - D E L H ( 1 ) ) ) * R ' * T C  
I F ( J - 2 ) 1 0 0 / 2 0 0 / 2 0 0  
1 0 0  E f . T U D ( K ) = - E N T H D ( K )
2 0 0  T R = T 0 / T C  
V R ( 1 ) = . 0 5  
V R ( 2 ) = . 0 5  
5 5  S U M 1 = S U M 1 * E N T H D ( K )
H ( K > = A N * < T { K ) - T 0 ) * B N / ( l . B ) * ( T ( K ) * * 2 . - T 0 * * 2 . ) / 2 .  
l + C N / C 1 . 8 * * 2 . ) * ( T ( K )
1 * * 3 . - T O * * 3 . ) / 3 . + D N / < 1 . 8 * * 3 . ) * ( T ( K ) * * 4 . - T 0 * * 4 .
T2379
2 ) / 4 .
E N T H D ( K ) = S U M 1 + H ( K ) / W M  
3 5  C O N T I N U E
W R I T E ( 4 , 7 5 )
7 5  F O R M A T ( / / , 4 0 X , '  E N T H A L P Y  F O R .  B E N Z E N E  U S I N G
1 BWR E Q U A T I O N  ' )
W R I T E  ( 4 , 3 9 )
3 9  F O R M A T ( / , 2 7 X , ' P R E S S ' , 1 0 X , ' T E M P ' , 1 3 X , ' H E X P '
1 , 1 I X , ' H C A L C • ' , 7 X , ' D I F F . ' / 1 2 X , ' P E R . D I F F ' )
W R I T E  ( 4 , 4 7 )
4 7  F Q R M A T ( / , 2 7 X ,  ' ( P S I A ) ' , 1 0 X , ' ( D E G . R ) ' , 9 X , ' ( B T U / I B )  '
1 ,  ' ( 3 T U / I B ) ' , 6 X , ' ( B T U / I B ) ' , 7 X , ' ( % ) ' , / )
DO 4 1  L = 1 , N D P  
D 1 F F = H E X P ( L ) - E N T H D ( L )
P £ R C D = ( H E X P ( L ) - E N T H D ( L ) ) / H E X P ( L ) * 1 0 0 .
S U M = S U M + D I F F * * 2 .
S D = S Q R T ( S U M / D P N )
4 1  W R I T E ( 4 , 4 2 )  P ( L ) , T ( L ) , H E X P ( L ) , E N T H D ( L ) , D I F F , P E R C D
4 2  F O R M A T ( 2 0 X , 6 F )
W R I T E ( 4 , 4 3 )
4 3  F G R M A T ( / 4 0 X , '  S T A N D A R D  D E V I A T I O N  ' / )
W R I T E  ( 4 , 4 4 ) 3 D
4 4  F 0 R M A T ( 4 5 X , F )
S T O P
E N D
T2379 94
C THIS PROGRAM CALCULATES THE ENTHALPY F O R  NGN P O L A R
C COMPOUNDS OR SLIGHTLY POLAR USING THE ACTUAL
C PROPERTIES WITH THE MODIFIED CBWR) EQUATION
C    —
DIMENSION E ( 2 ) , C ( 2 ) , B ( 2 ) , B 1 ( 2 ) , B 2 ( 2 ) , B 3 ( 2 ) , B 4 < 2 > ,
1C1 ( 2 ) , C 2 ( 2 ) , C 3 ( 2 ) , C 4 ( 2 ) , V R ( 2 ) , D 1 ( 2 ) , D 2 ( 2 ) , B E T ( 2 ) , G A M ( 2 )
DI MEN SION D( 2 ) , Z ( 2 ) , P ! ( 1 0  0 ) , T <  100 ) ,  HEXP1( 1 0 0 ) ,  ENTHD< 100)
DiMENSIONDELHC2 ) , H C1 0 0 )
* DI T E ( 4 , 4 5 )
45 FORMAT( / ,  '  !“NPIUT, T3,  SG, IN,DPiN,NDPi V )
REAU( 4 ,46) TR, SG, IN, DPM, NDP
46 F 0 F: M A T ( 5 G )
DATA W k / . 3 9 7 8 / , B l ( l ) /  . 11 8 1 1 9 3 / ,  31 ( 2 ) /  . 20 2657 9 / ,  B2 <1 ) /
1 .265 7 2 3 / , B 2 ( 2 ) / . 3 3 1 5 1 1 / , B3<1) / • 1 5 4  7 9 /
DATA R3( 2 ) / . 0  2 7 6 5 5 / , B 4 ( 1 ) / . 0 3 0 3 2 3 / / B 4 ( 2 ) / . 2 0 3 4 8 8 / , C1 ( 1 )
1 / . 0 2 3 6 7 4 4 / , C 1 < 2 ) / . 0 3 1 3 3 9 5 /
DATA C2( 1 ) / . 0 1 8 6 9 8 4 / , C2( 2 ) / . 0 5 0 3 6 1 8 / , C3<1 ) / . 0 / , C 3 ( 2 ) / . 0 1 6 9 0 1 / ,  
2 C 4 ( 1 ) / . 0 4 2 7 2 4 /
DATA C 4 C 2 V . 0 4 1 5 7 7 / , D l C l ) / . 1 5 5 4 3 8 E - 4 / , D l ( 2 )  / . 4 8 7 3 6 E - 4 / ,
1D2( 1 ) / . 6 2 3 6 8 9 £ - 4 /
DA TA D 2 ( 2 ) / . 0 7  4 0 3 3 6 E - 4 / , 3 E T d ) / . 6 5 3  9 2 / , B E T C 2 ) / 1 . 2 2 6 / ,
1G A M(1 ) / . 0 6 0 6 1 6 7 1 / , G A M ( 2 ) / . 037541 /
C CALUCLATE CRITICAL PROPERTIES
A X = C T i i ) * * ( l . / 3 .  ) /SG
TC = 5 4 1 . 7 + 8 1 1 . * S G + ( . 42 44+ . 1174* SG) * TB 
TC=TC+( . 4 6 6 9 - 3 . 2 6 2 3 * S G ) * 1 0 . * * 5 . /TB 
PC =E XPC 3.  3 6 3 4 - , 0 5  66 / S G - ( .  24244 + 2 .  2 8 98 /SG+.  11 
185 7 / SG* *2  • ) * 10 • * * ( - 3  • ) * T 3 + (  1.  4685 + 3.  6 48 / S G + .  47227 
2 / S G * * 2 . ) *  10 • * * ( - 7 . ) * T B * T B - ( . 4 2 0 1 9 + 1 . 6 9 7 7  
3 / S G / S G ) * l Q . * * ( - 1 0  . ) *:TQ*TB* TB)
C CALCULATE MOL. VT.
* ^ = - 1 2 2 7 2 . 6 + 9 4  8 6 . 4 * SG+ <4 . 6 5  2 3 - 3 . 3 2 3  7 * S G ) * T B < K l .
1 - . 7 7  0 8 4 *SG- .  02 0 5 8 * S G * * 2 . ) * ( 1 . 3 4 3  7 - 7 2 0 . 7 9 / T B ) *  1 0 . *  *
27.  /TE ♦(  l . - . 8 0 8 8 2 * S G + . 0 2 2 2 6 * S G * * 2 . ) * d . 8 8 2 8 - 1 8 1  . 9 8 / T B )
3 * 1 0 . * * l 2 . / T R / T B / T 3  
* R1TE( 4 , 27)TC, PC, WM 
27 F 0 K M A T ( 2 X , 3 G , / / / )
C CALCULATE ACENTRIC FACT.
P3R=14.7/PC 
T 3 R= T8 /  TC
* = ( ALCG(P HR > - 5 . 9 2 7 1 4  4-6.09 6 4 8 / TBR* 1 . 288 62*  ALOG(TBR)
1 - . 1 6 9  3 4 7 * T B R * * 6 . ) / ( 1 5 . 2 5 1 8 - 1 5 . 6 8 7 5 / T B R - 1 3 . 4 7 2 1 * ALOG 
2 C T B R ) + . 4 3 5 7 7 * T 3 R * * 6 . )
C F = ( ( 1 2 . 8 - A K ) * ( 1 0 . - A K ) / ( 1 0 . * W ) ) * * 2 .
READ( I N, 31 , END = 3 2 ) ( ? ! ( I ) ,  1 = 1,  NDP)
32 CONTINUE
R E A D ( I N , 3 1 , E N D = 3 2 ) ( T ( I ) , 1 = 1 , NDP)
RE AD( I N , 50 ,  END =52 >( HEXP( I ) ,  1 = 1 ,  NDP)
52 CONTINUE
31 FORMAT ( 6F )
50 FORMAT(3F)
T 2 3 7 9
95
SUM = .0  
TO=525.
P = 1 . 9 8 7 / * M
00 35 K = 1,MDP!
TR=T( K) / TC
PR=P(K) /PC
VE (1 > = T R / PR 
S U M1=0•0
I F ( (  K ) . L Q . 1 0 0 .  . A N D . T ( K ) . L T . 7 8  2 . 8 )  VR( 1 ) = . 0 5
1 FCP CKO.EQ.400 . . A N 0 . T C K ) . L T . 9  3 3 . 6 ) V R C 1 ) = . 0 5  
I F ( P ( K ) . E Q . 1 0 0 0 . . A N D . T ( K ) . L T . 1 5 0 0 . ) V R ( 1 ) = . 05 
IF ( ? ; ( * ) . £ 0 . 7 0 . . A N D . T ( K ) . L T . 7 5 0 .  ) VR( 1)  = . 05  
VD(2)=VR( 1  )
on 3 J = 1 , 2
C START ITER.  AND CALCULATE ENTH. DEPARTURE
on 36 I = 1,2
b ( I )  = e i ( l ) - 9  2( I ) / T P - B 3 ( T ) / ( T R * * 2 ) - B 4 ( I ) / ( T R * * 3 . )
CCX)=C1 C l ) -  C 2 C 1 ) / T R  + C 3 Q L > / C T R * * 3 . )
D ( I ) = U l ( I ) * D 2 ( I ) / T R  
37 Bn =-PR«-TP/VR(T)  + & C I ) * T R / V R C I ) * * 2 .  + C( I ) * T R / V R ( I ) * * 3 . * # -
i D C n * T R / V R C I  ) * * 6 . + C 4  ( I  ) / T R * * 2 . / V R (  I ) *  * 3 . *
2 ( e ET ( I ) -fGAMC I ) /  Vt t ( I  ) * *  2* ) *E XP ( - GAM ( I  ) /  VR( I  ) * * 2 .  )
A A = C 4 ( I ) / T R * * 2 . * V R C I ) * * C - 3 . > * C B E T C I >
1 + GA,m(T)*VR( I  ) * *  ( - 2 .  ) ) *£XP( - GAM(  I  ) *  VP CI ) * *  ( - 2  • ) ) *  ( 2 • *  GAM 
2( T ) *
3VF Ci ) * * C - 3 .  ) ) + C4CI  ) / T R * * 2 . *  VRCI >**C»3 . ) * £  XPC-GAMCI )*VRC
•11 )
c * * ( -  2 • ) ) * ( - 2 . * G f t M ( I ) * V k C  1) * * ( - 3 .  ) ) - 3 . * C 3 E T ( T ) + G A M ( I ) * V R  
o(T ) * * C - 2 . ) )
7 * E X P ( - G A M ( I ) * V k < I ) * * C - 2 . ) ) * C 4 ( I ) / T R * * 2 . * V R ( I ) * * ( - 4 . )
A t 3 = - T R * V P ( i ) * * ( - 2 . ) * 2 . * B C I > * T R * V R C I ) * * C - 3 . >
1 - 3 . *  C( I ) *TR*  VRCI ) * * : ( - 4 .  ) - 6 . * D C I ) * T R * V R ( I ) * * C - 7 . )
AT̂ =  4 E + A ft
VPCI ) = VRCI > - S B / A B
IFCAoSCBb ) . L E . . 00001 ) GO TO 38
GP TO 37
3 3 E C 1 ) = C 4 C 1 ) / 2 . / T R * * 3 . / G A M C I ) * C B E T C I >  + l . - CBETC I ) * 1 • * GAW 
1( I ) /  VR( I ) * * 2  . )*EXPC-GAMC D / V R C I ) * *  2.  ) )
Z(  I ) = V P C I ) * P R / T R
D F L « < D = -  ( Z C I ) - l  . - < B 2 C I ) ^ 2 . * B 3 C r  ) / T P > 3 . ^ B 4 C I  ) / T R * * 2 .  ) 
1 / T P / V R ( 1 ) - ( C 2 ( 1 ) - 3 . * C 3 ( I ) / T R / T R ) / (  2 . * TR 
2 * VRCI ) * * 2 . > + D 2 C I 0 / 5 . / T P / V R C I ) * * 5 . + 3 .
3*F C l ) ) *  TP- 
36 CONTINUE
ENTHDCK )=CDELHC1 >+CW/WR> * CDELHC2 0-DELHC1 >)>*:R*:TC 
I E ( J - 2 ) 1 0 0 , 2 0 0 , 2 0 0  
100 ENTHDCK)=-EMTHD(K)
200 TR=TO/TC 
V 9 ( l ) = . 0 5  
V9 ( 2 ) = . 0 5  
6 SUMl=SUMl*ENTHD(K)
T 2 3 7 9
! K  K ) = - .  3 3 6 3  6 * ( T ( K ) - T 0 ) ♦ • 0 2 8 2 7 * A K * ( T ( K ) - T 0 ) -  
1 ( . 9 2 9 1 - 1 . 1 5 4  3 * A K + . 0  3 6 8 * A K * * 2 . ) * ( T ( K ) * * 2 . - T 0  
2 * * 2 . ) / 2 . * 1 0 .  * * ( - 4 . ) - 1 . 6 6  5 8 * 1 0 . * * < - 7 . ) * ( T < K ) * * 3 .
3 - T 0 * * 3 •  ) / 3 . - C F * ( . 2  6 1 0 5 * ( T ( K ) - T O ) - . 5 9 3 3 2 * k * ( T ( K )
4 - T 0 ) - ( 4 . 5  6 - 9 . 4 8 * W ) * 1 0 . * * ( —4 . ) * ( T ( K ) * * 2 . - T 0 * * 2 . )  
5 / 2 . - C  . 5  3 6 - . 6 8  2 8 * i > » n * 1 0  . * * ( - 7 .  ) * C T ( K ) * ; * 3 . - T 0 * * ; 3 .  )  
6 / 3 . )
^ N J T H 0 ( K )  =  S U M 1 + H ( K )
3 3 c n S T I L U S
* F  I T £ ( 1 2 , 7 5 )
7 3  F O H lU T ( / / , 9 X , '  E N T H A L P V  F O R  B E N Z E N E  ( 2 3  U S I N G
1 E Q U A T I O N  '  )
WRI TE ( 1 2 / 3 9 )
3 9 FORMATC / / 5 X /  ' P R E S S ' , 6 X ,  ' T E M P " , 7 X , ' H E X P "
1 , 7 A ,  ' R C , A L C ' , 6 X , ' D I F F ' , S A ,  ' P E R . D I F F " )
'* D I T E ( 1 2 , 4 7 )
4 7 F G R V . A T C  / , 4 X ,  ' ( P S I A ) ' , 5 X ,  " ( D E G . R ) '
1 3 X , ' ( E T 3 / 1 3 ) ' , 4 A , ' ( B T U / I B " , 4 X , ' ( B T U / I B > ' , 6 X , " ( % ) " ,  
DO 4 1  L  = 1 , N D P  
D I F F  =  f ! E X P ( L ) - E N T H D ( L )
P E R C D  = (  H E X P . (  L ) - E N T H D ( L ) ) / H E X P ( L ) * 1 0 0 .
3 U M  =  SU>1 +  D i F F * * 2 .
S n = S u , R T ( S U M / D P N )
4 1  WR I T E ( 1 2 , 4 2 )  P ( L ) , T ( L ) , H E X P ( L ) , E N T H D ( L ) , D I F F ,  
1 P E F C D
4 2  p 0  R M A T  (  6 F 1 1  •  3  )  
w 9 I T E ( 1 2 , 4 3 )
4 3  p O R M A T ( / l 7 X , * S T A N D A R D  D E V I A T I O N  " / )
*  k  IT E ( 1 2 , 4 4 ) S D
4 4  F O M A T (  2 1  X ,  F )
:i M D
T 2 3 7 9
97
C T H I S  V A I N  P R O G R A M  C A L C U L A T E S  T H E  E N T H A L P Y  A D N  E N T H A L P Y
C D E P A R T U R E  B Y  C A L L I N G  T H E  T WO  S U 3 R 0 U T I N E S ( N E W R , E N T D W )
C U S I N G  T H E  T H I R D  R E F E R E N C E  ( W A T E R ) B  Y D I F F E R E N T  M E T H O D
C O F  I N T E R P O L A T I O N  A ND  M O D I F I E D  ( B W R )  E Q U A T I O N
C --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D I M E N S I O N  E ( 2 ) , C ( 2 ) , 8 ( 2 ) , B l ( 2 ) , 3 2 ( 2 ) , B 3 C 2 )
1 / 3  4 ( 2 ) , D E L H < 2 ) /
1 C 1 ( 2 ) , C 2 ( 2 ) , C 3 ( 2 ) , C 4 ( 2 ) , D 1 ( 2 ) , D 2 ( 2 ) , B E T < 2 ) , G A M ( 2 )
D I M E N S I O N  H ( 1 0  0 ) , V R ( 2 )
D I M E N S I O N  D ( 2 ) , Z ( 2 ) , P ( 1 0 0 ) , T ( 1 0 0 ) / H E X P ( 1 0 0 ) / E N T H D ( 1 0 0 )
D I M E N  S I  ON R A ( 1 0 0 ) , T A U ( 1 0 0 ) , T A U A ( 1 0 0 ) , A ( 2 0 , 2 0 )
C O M M O N / B L O C K 1 / T W ( 2 0 0 ) / T 0 / G  
C RE AD S I M P L E  & R E F E R A N C E  F L U I D  C O N S T A N T S
D A T A  W R / . 3 9 7 8 / , B l ( 1 ) / . 1 1 8 1 1 9 3 / , f l l ( 2 ) / . 2 0 2 6 5 7 9 / / B 2 ( l ) /
1 . 2  6 5 7 2  6 / , B 2 ( 2 ) / . 3 3 1 5 U / , B 3 ( 1 ) / . 1 5 4 7 9 /
D A T A  B 3 ( 2 ) / . 0 2 7 6 5 5 / , B 4 < 1 ) / . 0 3 0 3 2 3 / , B 4 ( 2 ) / . 2 0 3 4 8 8 / / C l ( 1 )  
i / .  0  2 3  6 7 4 4 / , C 1 (  2 1 / . 0  3 1 . 3 3 8 5 /
D A T A  C 2 ( l ) / . 0 1 8 6 9 8  4 / , C 2 ( 2 ) / . 0 5 0  3 6 1 8 / , C 3 < 1 ) / . 0 / ,
1 C 3 C 2 ) / . 0 1 6 9 0 1 / /
2 C 4  ( 1  ) / . 0 4 2  7 2 4 / , P / 1 . 9 8  7 /
D A T A  C 4 ( 2 ) / . 0 4 1 5 7 7 / , D l  ( 1  )  /  .  1 5 5 4 8 8 E - 4 / , D l ( 2 )  / . 4 8 7 3 6 E - 4 / ,  
l D 2 ( i ) / « 6 2 3 6 8 9 F - 4 /
D A T A  D 2 ( 2  ) /  .  0 7 4 0 3 3 6 E - 4 / , B E T ( 1 ) / . 6 5 3 9 2 / , B E T ( 2  )  /  1 .  2 2 6 / ,  
l G A M C l ) / . 0  6 0 1 6 7 / , G A M < 2 ) / . 0 3 7 5 4 1 /
C R E A D  S P E C I F I C  H E A T  C O N S T A N T S
*  x  I T  E (  4 ,  8 8 )
^ 3  F O P M A T ( / , 2 0 X ,  '  I N P U T  A N ,  B N ,  C N ,  D N , I N , S , G , W  ' , / >
R E A D ( 4 / 6 6 ) A N / R N , C N , D N , I N / S / G , W
b 6  F 0  K M A T ( 8  G )
* R i T F ( 4 , 4 5 >
C R E A D  T H E  C R I T I C A L  C O N S T A N T S  A N D  N O .  O F  P O I N T S
4 5  F O R M A T C / ,  2 0 X ,  '  I N P I U T  P C ,  T C ,  TO ,  W M ,  D P ! N ,  N D P i V  )
RE  AD ( 4 , . 4  6 )  P C ,  T C ,  T O ,  W M ,  D P  N ,  N D P
4 6  F 0  KMAT( 6 G )
K E A O (  T n , 3 1 , £ ( \ D = 3 2  ) ( P ( I ) , I = 1 , N D P )
R F A D (  I N , 3 1 , E N D = 3 2 ) ( T ( I ) , 1 = 1 , N D P )
3 2  C O N T I N U E
hE A D ( 7 , 1 ) ( T A U A ( J ) , J = 1 , 7 )
R E A D ( 7 , 2 ) ( R A ( J ) , J = l , 7 )
HEA D ( 2 1 , 5 ) ( ( A ( I , J ) , 1 = 1 , 1 0 ) , J = 1 , 7 )
1 F 0 F V A T C 7 F )
2 F  0  R M A T (  7  F )
5  F O R M A T ( I O F )
R E  ADC I N , 5 0 , E N D = 5 2 ) ( H E X P ( I ) , 1 = 1 , N D P )
5 ?  C O N T I N U E
3 1  F O R M A T  ( 8  G )
5 0  F O R M A T ( S F )
E P i S = .  0 0  0 . 0 1  
S U M = . 0
D O  9 9  I K  = 1 , N D P  
K = I K
T 2 37 9
T R = T ( K ) / T C  
PR = P C K ) / P C  
V R ( 1 ) = T  R / P R  
C S P E C I F Y  L I Q U I D  R E G I O N
S W = 1 8  .  4 4  
W 1 = 2 0 0 .
W 2 = 9 1 7 •  
m 3 =  4 0  0 •  
a 4 =  1 0  3 5 •
-i b = 1 0 0 D •
« 6 - 12 0 0 .
* 7 = 1 5 0 0 .
*8  =1 20 0 .
S 1 = 1 7 . 1 1  
5 8 = 8 8 . 7 2  
GW = • 5 0 5 3
I F  ( (  A B S ( P i C K ) - W l ) )  . L E . E P S .  A N D . T ( K ) . L T .  ( W 2  )  ) V R { 1 )  =  • 0 5  
1 F C C A B S C P C K ) - W 3 ) ) . L E . E P S . A N D . T C K ) . L T . C * 4 ) ) V R C 1 ) = . 0 5  
I F ( ( A S S ( P ( K ) - w 5 ) ) . L E . E P S . A N D . T ( K ) . L T . ( * 6 ) ) V R < 1 ) = . 0 5  
I F  ( (  A B S  ( P I C K ) - W 7 ) ) .  L E . E P S .  A N D . T ( K ) . L T . ( b 8 ) ) V R < 1 ) = . 0 5  
V P C 2 ) = V P ( 1  )
3 U Si 1 =  0 .
C C A L C U L A T E  E N T H A L P Y  D E P A R T U R E  F R O M  I D E A L  G A S
J O  8 J = 1 , 2
C S T A R T  I T E R A T I O N  U S I N G  N E W T O N  R A P I S H O N  T E C H N I Q U E
D O  7 9  I  =  1 , 2
b ( I ) = n l ( I ) - a 2 ( I ) / ? R - B 3 ( I ) / ( T R * * 2 . ) - B 4 < I ) / < T R * * 3 . )
C ( I ) =  C 1 ( I ) - C 2 ( I ) / T R + C 3 ( T ) / ( T R * * 3 . )
J C 1 ) = D 1 C l ) ♦ D 2 C I ) / T R  
81 o B = - P R + T R / V R ( I ) + B ( I ) * T R / V R ( I ) * * 2 . + C C I ) * TR/VR<I ) * * 3 . ♦
1D( I ) * T R / V R ( I ) * * 6 . + C 4 ( I ) / T R * * 2 . / V R C - 0 * * 3 . *
2 ( F E T ( I )  + G A M ( I ) / V R ( I )  *'*.2 * ) *  E X P  ( - G A M  C l  ) / V R  (  I  ) * * 2  .  ) 
A A = C 4 ( I ) / T k * * 2 . * V P ( T ) * * < - 3 . ) * < & £ T ( I )  
l + C A M C i ) * V P C I  ) * * C - 2 . y ) * E X P C - G A M C i  ) / V R C I  > * *  2 .  ) *  C 2 . * G A M  
2 < T ) *
3 V R ( I ) * * ( - 3 . ) ) * C 4 ( T ) / T R * * 2 . * V R ( I ) * * ( - 3 . ) *
4 E X P C - G A P C I ) / V R C l ) * * 2 . }
5 * ( —2  « *  G A M ( I ) * V R ( 1 ) * * ( - 3 . ) ) - 3 . * ( b E T ( I ) + G A M ( l ) * V R  
6 ( T ) * * ( - 2 . ) >
7 * E X P ( - G A M ( 1 ) / V R ( I  ) * * : 2  • ) *  C 4  (  I  )  / T R * * : 2  . *  V R  (  I  ) * *  ( - 4  .  )  
A 5 = - T R * Y R ( I ) * * (  — 2 . )  -  2  • * 8 ( I ) * T R * V R < I ) * * ( - 3 . )
1 - 3 . * C U ) * T R * V R C l ) * * C - 4 . > - 6 . * D C I ) * T R * V R ( I  ) * * C - 7 . )
A R =A b+ A A
y P ( I ) = Y R ( I ) - B P / A B  
I F C A B S C B B O . L E . E P S )  GO T O  1 1  
GO T O  8 1
I t  E (  I )  =  C 4 C I ) / 2 . / T R * * 3 . / G A M ( I ) * ( B £ T ( I ) + l . - C B E T ( I ) * 1 . * G A M  
1 C  D / V P C  n * * 2 . > * E X P C - G A M ( I ) / V R ( I ) * * ; 2 .  ) )  
Z ( I ) = V R ( I ) * P R / T R
D E L H C  T ) = - ( Z ( I ) - 1 . - ( B 2 ( I ) + 2 . * B 3 ( I ) / T R + 3 . * B 4 ( I ) / T R * * 2 . >  
l / T R / V R C  D - C C 2 C  I  ) - 3 . * : C 3 ( r  ) / T R / T R ) / ( 2 . * T R

















2*;VR( I )  * * 2 .  ) + D 2 ( I ) / 5 . / T R / V R ( I ) * * 5  .4-3.
3* E (  I  )  ) *  TR
CONTINUE
E N T H D ( K ) = ( 1 . - ( S - S l ) / ( S 8- S l ) - G / G W * ( S W - S l ) / ( S 8- S l ) * G / G i O * D E L H ( l )  
! ♦ ( ( S - S l  ) / ( S 8 - S 1 ) - ( S W - S 1 ) / ( S 8 - S 1 ) * G / G W ) * D E L H ( 2 )  
1 F ( J - 2 ) 1 0 0 , 2 0 0 , 2 0 0  
ENTHG(X )=-ENT'*D(K )
[>c = TC/TC 
VP(1 ) = .05  
<9(2 ) = . 0 5
S U K1 = SU M1 ♦ c. N THD ( K )
CALCULATE IDEAL GAS ENTHALPY BY INTEGRATING HEAT CAP.
:;( K ) = A N * ( T ( K ) - T 0 ) * B N / ( 1 . 8 ) * ( T ( K ) * * 2 . - T 0 * * 2 . ) / 2 .
1 + C N / ( 1 . 8 * * 2 . ) * ( T ( K )
1 * * 3 . - T 0 * * 3 • ) / 3 • ♦ D N / ( 1 . 8 * * 3 . ) * ( T ( K ) * * 4 . - T 0 * * 4 .
2 ) /  4 . 
t i ( K ) = H ( K ) / « M
CALL EN'TDaI ( K ,  P , T ,  RA, A,T AU, TAUA, SUM* )
3UMl=(SUMl+SUMfc)*R*TC/A’M 
P(K ) = ( P ( K ) M 4 . 5 0  4 / 5  .4 5 27 )
T N ( n  = ( T N ( K ) * 1 . 3 / 1 . 0 6 1 3 )
SNTHD(K) = H(fO>SUMl 
CO NT I WOE 
aP I T E ( 1 2 , 7 7 )
F 0 r M A T ( /  /  ,  9 X , '  ENTHALPY FOR N-HEXANOL USING
1 5*P \  STEAM EQUATIONS ' )
WRITE ( 1 2 , 7 1 )
FHRMAT( / ,bX ,  ' P R E S S ' , 6 X , ' T E M P ' , 7 X , ' H E X P '
1 , 7 a , 'HCALC. ' , 6a , ' D I F F . ' ,  5X,  ' P E R . D I F F ' )  
wRITE ( 1 2 , 7 0 )
FormAT( / , 4 X , ' ( P S  I A ) ' , 5 A , ' ( D E G . R ) ' , 3 X , ' ( B T U / T B ) ' , 4 X  
1,  ' ( B T U / I B ) ' , 4 X , ' ( B T U / I B ) ' , 6 X , ' ( * ) ' , / )
P^INT RESULTS AND CALCULATE STAN.DEVIATION
DO 58 L = 1 , NDP 
UTFF =HiL XP.( L ) -E  NTHD( L)




VP I T S ( 1 2 ,  59)  P ( L ) , T N ( L ) , H E X P ( L ) , E N T H D ( L ) , D I F F , P E R C D  
F0PMATC6F11.3)
* » I T E ( 1 2 , 6 0 )
F P R * A T ( / 1 7 X , '  STANDARD DEVIATION ' / )
*PITE ( 1 2 , 6 1 )SD 
FO RMAT(2 I X , F  )
STOP
END
T 2 3 7 9 100
3U3;<QJTi:\r=: SNTDtf ( K , P ,  T, R A,  A, TA'J, T AUA, SUMW)
DIMENSION T(100 ) ,  P. A (100 ) ,  T AU ( 100 ) ,  T AUA ( 10 0 ) ,  AR(IOO)
D1ME!J31u>Jh ( 20/  2 0 ) , D Q ( 1 0 0 ) , Q (1 0 0 ) ,D R A U ( 1 0 0 ) ,WELH( 1 0 0 ) , PC 100)
C u M M 31J i t ,  t*, A ,  T A U C ,  T C
CuMMON/ BLOCK 1/ T N ( 200 ) , TO,G
P=4.6151
E A = 4 • 3
? ( ' )  = P ( rO * 5 . 4 5 2 7 /1  4. 5 0 4
? C = 5 1 7 * 3
Tr;=. 50 5 3 
T A U C = 1 . 5 4 4 91 2  
3 u M 2 = • 0 
Cj  20 V =1 ,2  
I :'i = A
T : . (£ ) =  T (.<)
I F ( I ‘! . 3 2 « ^ ) T ( a ) = T0
C « L L ( x M,  K ,  F ,  T ,  R A ,  A ,  i A J ,  IA U A ,  A P , Q , DG ,  D R A U )
.,i_Li. U ) = - k * T ( K ) * ( A R ( K ) * r A U ( K ) * D Q ( K )  + A R ( K ) * G ( K ) + (
1 A k ( i\  ) * A k ( R ) ) * D R A U ( K ) )
*- 5 L ri ( K ) = 4  £ L ii ( K ) /  ( R *  T C )
1 1 ( 1  4 “  4 .) 17 ,  rj  8 ,  8
77 v; c L ; u n ) = - , . 5 L H ( F )
? 3 C 2 \T 1 1 ,, U £
2o 5 E 3,« = 5 E M * ♦ *. 2 L H ( K )





S U B R O U T I N E  N E W R ( I M , K , P , T , R A / A , T A U , T A U A , A R , 0 , D Q , D R A U )  
D I M E N S I O N  T ( 1 0 0 ) , R A ( 1 Q 0 ) , T A U ( 1 0 Q ) , T A U A ( 1 0 0 ) , A R ( 1 0 0 ) , D U ( 1 0 0 )  
D I M E N S I O N  A ( 2 0 ,  2 0 ) , v j ( 1 0 0 ) , D R A U ( 1 0 0 ) , D D R ( 1 0 0 ) / P ( 1 0 0 )
C O M M O N  R , E A , T A U C / T C  
C O M M O N /  3 L Q C K 1 / T N ( 2 Q 0 ) , T 0  
I T M A X = 1 Q 0 Q 0  
T ( K ) = T ( K ) * 1 . 0 6 1 3 / 1 . 8  
T A U ( I T ) = 1 0 0 0  . / T ( K )
A K ( K )  =  F (  K )  / ( R * T ( K ) )
E P S = 1 •  E -  3
X l = ( 2 0 0 . * 5 . 4 5 2 7 / 1 4 . 5 0 4 )
X z = ( 9 i 7 . * 1 . 0 6 1 3 / 1 . 8 )
I r ( ( A 6 S ( P ( X ) - X 1 ) ) . L E . E P S . A N D . I ( K ) . L T . ( X 2 ) ) A R ( K ) = . 9 8  
X 3 = ( 4  0 0 . * 5 . 4 5  2 7 / 1 4 . 5 0 4 )
X 4 =  (  1 0 3 o • *  1 . 0 6 1 3 / 1 . 8 )
I r ( ( A a S ( P ( K ) - X 3 ) ) . L E . E P 5 . A N D . T ( K ) . L T . ( X 4 ) ) A R ( K ) = . 9 8  
X 5 = ( 1 0 C u . * 4 . 8 4 2 4 / 1 4 . 5 0 4 )
X o = < 1 2 1 0 . * . 9 1 6 7 / 1 . 3 )
I r ( ( A 6 S ( P ( K ) - X 5 ) ) . L E . E P S . A N D . I ( K ) . L T  .  (  X 6 ) ) A R ( K ) = . 9 8  
X 7 = ( 1 5 0  0 . * 4 . 8  4 2 4 / 1 4 . 5 0 4 )
X 6 = ( 1 2 1 0 . * . 9 1 6 7 / 1 . 8 )
I r ( ( A 3 S ( P ( K ) - X 7 ) ) . L E . E P S . A N D . T ( K ) . L T . ( X 3 ) ) A R C K ) = . 9 3
I f ( I M . E Q . 2 ) A R ( K ) = . 9 3
D u  3 I T E R  =  1 ,  U M A X
S U M 2 = • 0
S U M 5 = . G
S U “ 3 =  .  0
S U M b = . 0
D O  2 0  J  = 1 , 7
5 Li M 1 = 0 .
5 u M 4 = . 0 
S U M 7 = . 0  
P x = f L u A r ( j )
C l  = f 1 - 2 .  
n O 3 0  T = 1 , 1 0  
F = F L O A T ( l )
E = F - 1 .
I f (  I . G E . 9 )  GO T O  1 1
S U M 1 = S U M 1 + A ( I , J ) * ( ( A R ( K ) - R A ( J ) ) * * E )
5 u ’ M 4 = 8 U > i 4  + A C I / v J ) * ( C A R ( K ) - R A C J ) ) * * ( £ - l . ) ) * £
S U M 7 = S U M 7 * A < I , J ) * ( C A R C K ) - R A C J ) ) * * ( E - 2 . ) ) * E * C E - l . )
GO T O  3 0
1 1  S ' J M1  = 8 U M 1  +  A (  I ,  J ) * ( A R ( K ) * * ( E - 8 .  )  ) * E X P ( - E A * A R ( K )  )
S U M 4 = S U M 4 + C  E - 8 .  ) * A ( I ,  J ) * (  A R ( K ) * * ( E - 9 . )  ) * E X P ( - E A * A R C K ) )  
l - E A * 5 X P ( - E A * A R ( K ) ) * A ( I , J ) * ( A R C K ) * * C E - 8 . ) )
S D M 7 = S U M 7 + A ( I , J ) * C A R ( K ) * * ( E - l 0 . ) ) * ( E - 8 . ) * ( E - 9 . )
1 * E X P (  - E A * A R C K ) ) - 2 . * E A * C E - 6 . ) * A ( I , J ) * E X P ( - E A * A R ( K ) )  
2 * ( A R ( K ) * * ( E - 9 .  )  ) + E A * E A * A ( I , J ) * C A R C K ) * * ( E - 8 . )  )  * E X P  
1 ( - E A * A R ( K ) )
3 0  C O N T I N U E
5UM2 = S!JM2 + SUM1*C( TAU( K ) - T A U A ( J ) ) * * E 1 )
T 2 3 7 9
102
S U M 3 = S U M 3 + S U M 1 * ( E 1 ) * ( ( T A U ( K ) - T A U A ( J ) ) * * ( E 1 - 1 .  )  ) 
SUM5=SUM5+SUM4*(( I A U ( K) -TA UA ( J ) ) * * E 1 )
S U M 6 = S U M 6 + S U M 7 * ( ( T A U ( K ) - T A U A ( J ) ) * * E 1 )
2 0  C U N T I N U E
Q ( K ) = 3 U M 2 * ( T A U ( K ) - T A U C )
D Q ( K ) = Q ( K ) / ( T a U ( K ) - r A U C ) + S U M 3 * ( T A U (  K ) - T A U C )
D R A U (  K ) = S U > 1 5 * ( T A U ( K ) - T A U C )
0 L* R ( K ) = o U .*•! 6  *  ( -T A U (  K )  -  T A U C )
A n = K * r ( K ) * ( A R ( K ) + A R ( K ) * A R ( K ) * Q ( K ) + A R ( K ) * * 3 . * D R A U ( K ) ) - P ( K )  
i3B = k * T ( K ) * ( l . + 4 . * ( A R ( K ) * * 2 . ) * D R A U ( K )  + 2 . * A R ( K ) * Q ( K )  
i + A ? ( K ) * * 3 . * U D k ( K ) )
C = A A /  9 B 
A k ( : < )  = A R ( K ) - C
I b ' (  A B S ( C / A R ( K )  )  . G T . .  0 0 0 0 1  )  GO T U  8
R E T U R N  
3 C U N T I  .NT J E
If AD
f  2 3 7 9 103
C THIS MAIN PROGRAM CALCULATES ENT HA LPV DEPARTURE
C FOR ANY COMPiOUND KNOWING THE INPIUT P1ARAMETERS
DIMENSION P C 1 0 0 ) , T C 1 0 0 ) , ! K 1 0 0 ) , HEXPCl0 0 ) , DELH(100 ) 
* R I T E < 4 , 1 0 )
10 FORMAT(10X, '  INPUT A , 3 , C , D , T 0 , WM,DPN,NDP,IN,ENTHC' , / )  
READ( 4 , 2 0 ) AN,BN,CN,DN,TD, XM,DPN,NDP,IN,ENTHC 
20 FORMAT(IOG)
RE AD( 1 N , 3 1 , END= 3 2 X  PCI > , 1 = 1 , NDP)
R E AD ( INT, 3 1 , END =3 2 ) ( T ( I  ) ,  1 = 1 , NDP)
32 CONTINUE
RF.AD<iN,31,END=52XHEXPC 0 , 1  = 1 ,  NDP0 
52 CONTI NUE
31 F 0 RM A T ( S G )
DO 4 0  K = 1 , N D P  
D E L H ( X ) = E N T H C - H E  XPi( K)
HCK)=AN*(TCK)-TQ ) + B N / ( 2 .  *C 1 .8  ) ) *  CT CK ) * *  2 . -TO **;2 . ) 
U C N / ( 3 . * ( 1 . 3 * * 2 , ) ) * ( T ( K ) * * 3 . - T 0 * * 3 . ) + D N /  
2 ( 4 . * ( 1 . & * * 3 . ) ) * ( T ( K ) * * 4 . - T 0 * * 4 . )
4 0 D K LH ( K ) = D E L u ( K ) ♦ H ( K 3 /  W M
WRITE( 4 , 5 0 )
50 F 0 RM AT(10 X, '  ENTHALPY DEPARTURE OF N HEXANOL
1 , / )
W R I T E ( 4 , 7 7 )
77 F0 RM A T C 5 X,  '  T ? ' , 1 1 X , ' P  P S I A ' , 10X , ' H  8 T U / I 3 ' , / )
DO 6 0  N = 1 , M D P
WPITE(4,70 )P ! (N ) ,T (M ) ,D t . LH (  N)
70 F ORMAT C 3 G)
oO C O NT I NUE
STOP 
h M D
T 2 3 7 rJ
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C THIS PROGRAM CALCULATES THE ENTHALPiY FOR PIOLAR
C COMPOUNDS USING MODIFIED CSRK) EQUATION
C THE SAME PROGRAM CAN 3E USED FOR ENTHALPY
C PiPEDICTION USING THE ORIGINAL (SRK) EQUATION
C * IT H  THE FOURTH PARAMETER ( G = 0 . )
C BUT WITH THE ACENTRIC FACTOR (W) AS AN INPUT PARAMETER
DIMENSION T ( 1 0 0 ) , P ( 1 0 0 ) , HEXP( 1 0 0 ) , HD( 1 0 0 ) , ENTHDC100>,H(100)  
COMMON/BLOCKl/TAC 100 ) , T 0  
RPITEC4 , 3 0 0 )
30 0 FOPMATCIOX, "AN,BN,CN,DN,TO " , / )
RE ADC 4,3 50 ) AN,BN,CN,DN,T0 
3SO FOkMAT(5G)
2 =10 . 73  
* R I T E ( 4 , 1 0 0 )
100 FORMATC20 X, " INPUT P!C, TC, S,  G, WM, DP N, NDP, IN " ,  /  ) 
RFAD(4,101' )PC,TC,S,G,WM,DPN,NDP,  IN
101 FORMAT(SG)
L E A D ( I N , 3 1 , E N D = 3 2 K P < 1 ) , 1 = 1 , NDP)
READC I N , 3 1 , END= 3 2 ) ( T ( I ) , 1 = 1 , NDP)
32 CONTINUE
31 FOP.MATCSG)





* = - . 0  55 51 6 * . 0 0 5 5 4 0 4 * ;S-*000 005 0 3 * ; S * * 2 - . 1 4 5 / (S -  15.  ) * * 2  
S = . 4 8 5 0 8 + 1 . 5 5 1 7 1 * W - . 1 5 6 1 3 * W**2 
DP 99 IK = l , i i U P  
K = IX
i D - T ( ^ ) / tc 
PP=P(K) /PC
5 U M T = 0 •
C ID = *1 MEANS LIQUID VOLUME 13 SOUGHT
C I P =-1 MEANS VAPOR VOLUME IS SOSUGHT
1D = - 1
IFCPCK) .EQ.2  0 0 . . A N D . T < K ) . L T . 9 1 7 . ) I D = 1  
I F ( P ( K ) . E Q . 4 0 0 . . A N D . T ( K ) . L T . 1 0 3 5 . ) ID=1  
IF (Pi(K) .EQ. 1000 .  . AND. T ( K ) . L T .  1300.  ) ID = 1 
i f C P C K ) . F Q . 1 5 0 0 . . A N Q . T C K ) . L T . l 3 0 0 . ) I D = 1  
DO IB I J  = 1,2 
J= I J
TA ( K )  = T ( K )
I F ( J . S Q . 2 ) T ( K ) = T 0
A L = ( 1 . ♦ S * ( 1 . - T R * * . 5 ) ) * * 2 * G * ( - 2 . 1 3 7 8 + 3 . 6 1 4 4 / T R - 1 . 8  4 2 2 / T R * * 2 +
1 . 3655 6/  TR**.3 )+G**  2* ( .  70 3 25-1 . 7 3 6 2 / TR+1 . 3 9 8 4 / T R * * 2 - . 3 6 5 5  3/TR*:*3 ) 
A= .4 274  7 * R * * 2 * T C * * 2 / P C * A L  
CALL V C U B ( J , K , A , B , P , R , T , V , Z , I D >
A L P = - ( 1 . + S * ( 1 . - ? R * * . 5 ) ) * S / T R * * . 5 + G * ( - 3 . 6 1 4 4 / T R * * 2 + 2 . * 1 . 8 4 2 2 / T R  
l * * 3 - 3 . * . 3 6 5 5  6 / T R * * 4 ) + G * * 2 * ( 1 . 7  36 2 / T R * * 2 - 2 . » l . 3 9 8 4 / T R * *  3«- 
2 . 3 6 5 5 3 * 3 . / T R * * 4 >
T2 3*79
105
AP=.427 4 7 * R » * 2 * T C * * 2 / P C * A L P
H D ( K ) = T R - P ! K ) * V / R / T O ( T R * A P - A ) / B / R / T C * A L O G ( V / ( V  + B ) )  
I F ( J - 2 ) 6 8 , 6 9 , 6 9
68 H D ( K ) = - H D ( K )
69 TR=T0/TC
ID=1
15 ST!mT = SUMT+HD(K)
AP=1.9&7
SUMT=SUMT*AR*TC/WM
H ! K ) = A N * ( T A C K ) - T 0 ) + 9 N / ( 2 . * 1 . 8 ) * ( T A ( K ) * * 2 - T 0 * * 2 . )  
1 + C N / ! 1 . 8 * * 2 . * 3 .  ) * ! T A ! * ) * * 3 . - T G * * 3 .  ) +  D N / < 1 . 8 * *  3 . * 4 . )
3*(TA<}C) * *.4 • -  TO * * 4 • )
U !K)=H!K) /WM 
9 9 c.NTHD!K) = (SUMT+H!K>)
WR I T E ( 1 2 , 7 7 )
77 F O R M A T ! / / , 9 X ,  * ENTHALPY FOR N-HEXANOL USING
1 S F K ( l )  EQUATION " )
WR I T E ( 1 2 , 7 1 )
71 FORMAT! / , 5 X ,  "P'RESS", 6 X, " TEMP!' ,7 X, "HEXPl"
1 , 7 X , " H C A L C . " , 6X , " D I F F . " , 5 X ,  " PE R .D IF F" )
WR1TE(12,70)
70 FORMAT!/ , 4 X , " ( P S I  A ) " , 5 X , " ( D E G . R ) " , 3 X , " ( B T U / I B ) " , 4X 
1 , " ( B T U / I B ) " , 4 X , " ( B T U / I b ) " , 6 X , " ( * ) " , / )
DO 58 L =1,NUP 
DlFF=HFXP(L) -FNTHDCL)
PERCD = (HEXP ( L ) - E N T f i D (L  ) ) /MEXP ( L ) * 1 0 0 .
SH  M=SUM + D I F F * * 2 .
SD=SQPT(SUrt/DPN)
6 8 r i P I T E < 1 2 , 5 9 ) P ( L ) , T A ( L ) , H E X P ( L ) ,  ENTHD(  L ) , D I F F , P E R C D
59 FORMAT!6F 1 1 . 3 )  
w RIT F (1 2,  60)
60 FORMAT! /1 7X , " STANDARD DEVIATION " / )




? 2 3 7 9
106
SUBROUTINE VCUB( J , K ,  A, B,PI, R, T,  V ,  Z ,  ID )
C THIS SUBROUTINE SOLVES THE CUBIC EQUATION
C OF STATE WHEN WRITTEN IN THE FOLLOWING FORM
C V**3+D*V**2+L*V+F=0«
C THE SOLUTION IS EXACT AND FOLLOWS THE METHOD
C PRESENTED IN STANDARD MATHMATICAL TEXTS
C (CRC,16TH EDITION & MATHM. HAND BOOK)
DIMENSION T(100 ) , P ( 1 0 0  )
COMMON/FLOC*U/TA(1 0 0 ) , TO
i F ( J . E Q . 2 ) T C K ) = T 0
D = - R * T ( K ) / P < K )
c.= A/P < K ) - B * 3 - R * T ( * ) * B / P i ( K )
r = - A * B / P C K )
J = < 3 . * £ - D * D ) / 3 .
h = - (9 • *D*E—2 7 • *F—2 « * D * * 3 ) / 2 7 «
I F ( G * * 3 / 2 7 .  * ^ * * 2 / 4 . *LE .O. )GO TO 10 
5= - H /  2. * S G f t T ( G * * 3 /2 7 .  + H * * 2 / 4 .  ) 
T T = - H / 2 . - S Q R T C G * * 3 / 2 7 . + H * * 2 / 4 . >
IF ( S ) 5 , 6 , 6  
5 S = - ( ( - S ) * * ( l . / 3 .  ) )
GO TO 7 
b S = ( S ) * * ( l . / 3 . )
7 J r ( T T ) 8 , 9 , 9
3 T T - - ( - T T ) * * ( 1 . / 3 . )
JO TO 15 
9 T T = ( T T ) * * C l . / 3 .  )
15 V = S*' TT-  D/3 •
J O  TO 4 0
ID TKFTA = (>4COS< - .5 *H /SQ RT( -G* *3 / 27 .  ) > > / 3 .
/ I -2 * *SGRT( -G/3  . )*COS (THETA)
* 2 = 2 . * S Q R T ( - G / 3 . )  *COS( THETA+2. 0 9 4 4 )
V3 = 2 . * S - J k T ( - G / 3 .  ) * C OS( THETA+4. 1 B88 )
1 F ( I D )  2 0 , 3 0 , 3 0  
2 0 V=AMAX1(VI ,V2,V3 0 - D /3
GO TO 4 0 
30 V= A MIN1 ( V I , V 2 , V 3 ) - D / 3 .
40 Z = P ( K ) * V / P / T ( K  )
C * P I T E ( 6 , 1 0 0 )  V,Z





E n t h a l p y  R e s u l t s  f o r  N o n - P o l a r  Compounds
T-2379 108
TABLE 1
ENTHALP* POP. dENZENE < 1 )  US1MG r6f i  F EQUATION
PRESS T£MP! HEX?! HCALC. D TFF • P'ERcDT
C PS I  A) (DSG.R) ( 3 T U / I B ) ( b T U / I  0 ) ( f e T U / I P ) ( i )
7 0 • COO 6 8 8 . 3 0 0 7 2 . 3 0 0 7 0 . 7 2 2 1 .578 2 . 1 3 2
7 9.  000 6 9 7 . 2 0 0 7 6 . 4 0 0 7 4 . 9 3  1 1.  469 1.52 3-
7 0 . 0 0 0 7 3 1 . 2 0 0 9 3 . 4 0 0 9 1 . 3 5 2 2 . 0 4 6 2 .3 9 2
7 0 . 0 0 0 741 .500 1 0 0 . 5 0 0 9 6 . 4 3 8 4 . 0 6 2 4 . 4 2
ICO. 000 7 1 0 . 6 0 0 8 2 . 9 0 0 6 1 . 3 1 6 1 . 5 8 4 1 . 9 1 0
IOC. 000 7 2 8 . 2 0 0 9 2 . 2 0 0 3 9 . 3 5 6 2 . 3 4 4 2 . 5 4 2
1 0 0 . 0 0 0 7 3 6 . 2C0 9 4 . 4 0 0 9 3 . 7 6 8 0 .612 0 . 64 3
1 0 0 . 0 0 0 7 o 6 . 9 00 1 1 1 . 200 1 0 9 . 1 7 7 2.  023 1 .8  20
1 0 0 . 0 0 0 7 3 2 . ^ 0 0 2 5 3 . 1 0 0 2 5 7 . 6 3 9 0 . 4 6 1 0 .179
1 0 0 . 0 0 0 7 d 3 . 6 0 0 2 6 1 . 5 0 0 2 5 7 . 9o0 3 .54C 1 . 3 5 -
1 0 0 . 0 0 0 79 9 . 5 0 0 2 7 0 . 7 0 0 2 6 4 . 3 8 5 6 . 3 1 5 2.  ? 3 3
1 0 0 . 0 0 0 8 1 4 . 1 0 0 2 7 o . 0 0 0 27D.339 5 • ob i 2 • 0 5 1
1 0 0 . 0 0 0 8 5 7 . 9 0 0 2 9 6 . 3 0 0 2 68*551 7 . 7 4 9 2 .615
1 0 0 . 0 0 0 9 7 3 . 1 0 0 3 0 1 . 9 0 0 2 9 5 .0 00 6 .90C 2 .2 3 5
IOC .000 d 7 3 • 10 0 30 2.  200 295 .00 0 7 . 2 0 0 2.362
t o o . 000 7 0 1 . 9 0 0 7 8 . 4 0 0 7 5 . 9 7 4 1.  426 1 .319
I C C . 000 7 46 .900 1 0 2 . 1 0 0 9 3 . 3 1 8 3 . 2 3 2 3 .215
t 0 0 . 000 7 b 4.3 00 110 . 100. 1 0 7 .5 22 2 . 5 7 8 z • J 4 2
4 0 0 . OCO 7 d 1 • 1 C 0 1 1 8 . 6 0 0 1 1 5 . 0 7 0 2 . 5 3 0 2 . 1 3 3
4 0 0 . 0 0 0 7 95 • 3C 3 1 2 o . 7 Q 0 1 2 3 . 4 1 1 3 .2 3 9 2 • j  9 •>
4 0 0 . 0 0 0 63 7 . 6 0 0 1 5 0 . 4 0 0 145 .9 72 4.  428 2 . 9 4 4
4 0 0 . 0 0 0 8 45 .2 00 1 5 5 .0 0 0 150 .1 49 4 . 8 5 1 3 .1 3 0
40 0 . 0 0 0 d9 2.9G0 l d l .300 1 7 7 . 4 5 2 3 . b 4 8 2 .1 22
4 0 0 . 0 0 0 9 0 5 . 2 0 0 1 •> j  . 10 0 13 4 . 8 8 6 5 . 2 1 4 2 . 74 5
100 .000 9 1 0 . 2 0 0 1 9 2 .2 0 0 1 3 7 . 9 7 0 4 . 2 3 0 2 . 2C L
4 C 0 . 0 0 0 9 1 1 . 0 0 0 1 9 3 .5 0 0 133.  167 5 . 0 3 3 2 . 6 0 1
4 0 0 . coo 9 1 5 . 5 0 0 2 0 0 . 4 0 0 1 9 1 . 2 3 5 9 . 115 4.5-13
4 0 0 . COO 9 2 ^ . 5 0 0 2 10 .730 L 92 . 65 5 11 . C 4 4 5 . 2 t 2
4 0 0 . 0 0 0 9.33 .6  00 3 0 8 . 1 0 0 2 9 6 . 7 5 8 11 .3  42 01 > •
4 0 0 . ooc 936 . 40 0 3 1 1 . 1 0 0 2 9 8 .42 3 1 2 . 6 1 1 4 . 7 5
400 .000 9 3 9 . 3 0 0 3 1 1 . 3 0 0 800 . 41 3 1 0 . 6 3 2 3 . 4 9 6
4 0 0 . 0 0 0 96 9 . 6  U 0 3 1 4 . 2 0 0 3 J 8 . 2 9 6 1 0 . 9 0 4 3. 1 i  6
4 0 C . 000 9 9 9 . 6 0 0 3 4 5 .3 0 0 3 3 2 .7 5 0 1 2 .5 5 0 3 .6 3 5
400 .00  0 1 0 1 3 . 2 0 0 3 49.  400 j 40 .501 8 . 8 9 9 2 .547
4 0 0 . 0 0 0 1 0 1 5 . 3 0 0 349.  100 3 4 1 . 6 1 3 7 . 4 8 7 2 . 1 4 5
4 0 0 . 0 0 0 1 0 4 3 .  300 3 o 9 . 600 35 o •655 I 2 .545 3 . 5 0 3
4 0 0 . 0 0 0 I 0 b 9 . 1 0 0 3 7 6 . 5 0 0 3 6 9 . 9 9 2 6 . 5 0 8 1 . 72 9
4 0 0 . 0 0 0 1 0 9 0 . 2 0 0 3 3 7 . 4 0 0 3 3 1 . 1 4 0 6 . 2 6 0 1 .5 1 b
400 . COO 1 1 1 4 . OCO 4 0 1 .6 00 3 9 3 . 7 6 6 7 .6 3 4 1.931
4 0 0 . 0 0 0 1 1 3 5 . 9 UO 4 1 1 . 3 0 0 4 0 5 . 4 4 7 6 . 353 1 . ^ 4 3
100 .000 1 1 3 5 . 7 0 0 4 1 2 . 5 0 0 4 0 5 .3 40 7.15C 1 . 75  5
1000 .00 0 722 * d 00 8 8 . 4 0 0 3 6 . 5 2 9 1 . 6 7 1 2 . 1 1 7
1 0 0 0 . 0 0 0 6 1 9 . 0 0 0 1 3 8 .9 0 0 1 3 4 .9 5 9 3 .5 J 1 2 . 3 J7
379 109
1 0 0 0 . 0 0 0  
1 0 0 0 . 0 0 0  
1 0 0 0 . 0 0 0  
1 0 0 0 . 0 0 0  
1 0 0 0 . 0 0 0  
1 0 0 0 . coo
3 4 3 . 9 0 0  
8 o 7 .9  00 
9 6 4 . 6 5 0  
930 .900 
1023*. 3 00
1 0 3 5 . 6 0 0
1 5 9 . 3 0 0  
1 6 o . 400 
2 2 5 . 5 0 0  
2 3 7 . 2 0 0  
2 6 9 . 7 0 0
2 9 1 . 6 0 0
1 5 0 . 3 9 7  
161•2 a 4 
2 1 8 . 3 8 9  
2 2 9 . 0 4 7  
2 6 0 . 8 9 5  
271 .776
S T A ^ D  Ax-^D D E V I A T I O N
8 . 9 0 3  
5 .  116 
7 . 1 1 1  
3 . 1 5 3  
8 . 8 0 5  
9 . 8 2 4
5 . 571
3 . 0 7 5
3 .1 5 3
3 . 4 3 7
3 . 2 6 5
3 . 4 8 9
6 . 3 3 5 0 2 6 0
T2379 110
TABLE 2
ENTHALPY FQk. META XYLENE ( 1 )  USING 8 WR EQUATION
PRESS TEMP HEXP
( I S I  A) ( D c. G • R ) ( 3 T U / I B )
50 .000 6 0 7 . 5 0 0 34 .3 00
t o . 000 6 3 3 . 9 0  0 4b •90 0
50.000 65 6 . 9 00 56 .800
50 .000 7 0 4 . 9 0 0 7 9 . 6 0 0
50.000 7 5 1 . 8 0 0 1 0 3 . 5 0 0
50 .000 7 4 9 . 9 0 0 1 0 1 . 4 0 0
5 0 . 0 J 0 7 7 8 . 5 0 0 11 7 . 6 0 0
50.000 7 7 8 .6 00 1 1 7 . 0 0 0
50 .000 8 0 6 .4 0 0 1 3 2 . 7 0 0
5 0 .000 8 3 2 . 1 0 0 1 4 5 . 6 0 0
50 .000 82 7 . 5 00 1 4 3 .7 00
50 .000 9 2 5 .9 0 0 3 2 3 . 0 0 0
50 .0 00 97 4 . 7 00 34 4 . 600
5 0 . 0 0 0 1 0 2 1 .3 0 0 3 6 6 .3 00
50 .000 107 0 . 800 3 9 4 . 1 0 0
5 0 .0 0 0 1 0 7 0 .3 0 0 39 4 . 800
514 .000 9 35 .2 00 2 0 6 .1 0 0
51 4 . 0 00 9 38 .6 00 2 4 0 . 9 0 0
514 .000 1 0 23 .10 0 27 6 .6 00
51 4 .0 00 1 0 49 .50 0 2 93 .0 00
5 14 .000 1 0 0 9 . 7 0 0 2 5 9 .4 00
51 4 .000 1 1 2 1 .7 0 0 3 3 4 .2 00
5 1 4 .0 00 1 1 1 5 .9 0 0 37 6 . 5 00
514 .000 1 1 5 3 .9 0 0 4 1 8 . 1 0 0
514 .000 1 1 5 7 .9 0 0 43 2 . 1 00
514 .000 1 1 5 0 . 6 0 0 4 1 6 .3 00
514 .000 1 1 4 4 . 1 0 0 4 1 2 . 7 0 0
1 0 0 0 . 000 6 3 1 . 2 0 0 1 7 4 . 2 0 0
100 0 . 000 9 2 4 . 0 0 0 1 9 9 . ICO
1 0 0 0 .0 0 0 981 .900 2 3 3 . 2 0 0
1 00 0 .000 1 0 2 0 .3 0 0 2 6 5 . 0 0 0
1 0 00 .00 0 1 0 3 5 .6 0 0 2 7 2 .4 00
1 0 0 0 .0 0 0 1 0 3 4 . 200 3 0 9 . 9 0 0
100 0 . 000 1 1 1 9 .7 0 0 33 6 . 6 00
lOCO.OOO 1 1 5 7 . 6 0 0 3 7 1 . 9 0 0
15 CO•000 1 0 8 7 . 3 0 0 3 1 6 .6 0 0
1 5 0 0 .0 0 0 1 0 9 6 . 0 0 0 3 2 1 . 2 0 0
1 5 0 0 .0 0 0 1 1 2 9 . 5 0 0 3 5 2 . 4 0 0
1 5 0 0 .0 0 0 1 1 5 0 .5 0 0 3 6 5 . 7 0 0
HCALC. DI FF . PER.DI
( B T U / I B ) ( B T U / I B ) (%)
3 6 .2 6 8 - 1 . 9 6 8 - 5 . 7 3 3
48 . 60 0 - 1 . 7 0 0 - 3 . 6 2 4
5 9 . 6 0 4 - 2 . 8 0 4 - 4 . 9 3 7
83 .320 - 3 . 7 2 0 - 4 . 6 7 3
1 0 7 .4 4 0 - 3 . 9 4 0 - 3 . 3 0 6
10 6 .4 4 4 - 5 . 0 4 4 - 4 . 9 7 5
121 .586 - 3 . 9 0 6 - 3 . 3 9 0
121 .6 40 - 4 . 6 4 0 - 3 . 9 6 6
1 3 6 .6 95 - 3 . 9 9 5 - 3 . 0 1 1
150 .9 16 - 5 . 3 1 6 - 3 . 6 5 1
1 4 8 . 3 4 9 - 4 . 6 4 9 - 3 . 2 3 5
3 2 6 . 1 7 4 - 3 . 1 7 4 - G .9 3 3
3 4 9 .9 1 3 - 5 . 3 1 3 - 1 . 5 4 2
3 7 3 .3 17 - 7 . 0 1 7 - 1 . 9 1 6
393 .951 - 4 . 3 5 1 - 1 . 2 3 1
3 9 8 .6 89 - 3 . 6 6 9 - 0 . 9 8 5
20 9 . 8 91 - 3 . 7 9 1 - 1 . 8 3 9
24 2 . 9 27 - 2 . 0 2 7 - 0 . 3 4 1
26 8 .746 7 . 6 5 4 2 . 8 3 9
263 .482 9 . 5 1 8 3 .2 4 3
256 .5 37 2 . 3 6 3 1 .1 0 4
38 0 .5 72 3 . 6 2 8 0 .9 44
3 7 2 . 8 8 9 3 .  911 1 . 0 3 3
40 3 . 4 58 9 . 6 4 2 2 . 3 0 6
41 8 . 6 74 1 3 .4 2 6 3 .1 07
4 0 5 .9 63 1 0 . 3 3 7 2 . 4 0 3
400 .9 14 1 1 .7 8 6 2 .3 5 6
17 7 . 343 - 3 . 1 4 3 - 1 . 6 0 4
202 .1 51 - 3 . 0 5 1 - 1 . 5 3 2
2 3 7 .0 0 6 - 3 . 3 0 6 - 1 . 6 3 2
26 1 . 372 3 . 6 2 8 1 .36  9
27 0 . 8 7 4 1 .526 0 . 5 6 0
3 0 3 .1 85 6 . 7 1 5 2 .1 6 7
32 8 . 2 30 8 .3 7 0 2 .4 8 6
35 7 . 1 7 0 1 4 . 7 3 0 3 . 9 6 1
302 .1 73 1 4 .4 2 7 4 . 5 5 7
3 0 7 . 9 0 5 1 3 . 2 9 5 4 . 1 3 9
3 3 0 .3 93 2 2 . 0 0 7 6 . 2 4 5
3 4 4 . 8 5 4 2 0 . 8 4 6 5 . 7 0 0
STANDARD DEVIATION
3 .3 3 6 37 4 0
T 2 37 9 111
TABLE 3
ENTHALPY FOR. 1-METHYL NAPHT. ( 1 ) USING E*R EQUATIG
PRESS TEMP HEXP HCALC. D I F F . PER .DIFF
( ESI A) (DEG.R) ( B T U / I B ) ( B T U / I B ) ( B T U / I B ) (%>
75.000 90 9 . 900 1 7 4 . 0 0 0 1 7 4 .3 72 - 0 . 3 7 2 -0  . 214
75 .0 00 1026 .80 0 2 3 7 . 1 0 0 23 9 . 0 16 - 1 . 9 1 6 - 0  . 8 C 8
75 .0 00 10 35 .50 0 2 5 0 . 4 0 0 2 44 .0 05 6 . 3 9 5 2 . 554
75 .000 1 0 1 9 .1 0 0 2 3 4 . 1 0 0 23 4 . 6 22 - 0 . 5 2 2 r\— U  . 223
75 .0 00 1 0 7 6 .1 0 0 26 8 .0 00 26 7 . 6 23 0 .377 0 . 141
75 .000 1 1 1 1 .1 0 0 4 1 1 . 1 0 0 403 .307 7 . 7 9 3 1 . o 9 5
7 5 .000 1 1 3 9 .7 0 0 42 2 .3 00 41 8 . 2 19 4 .081 0 • 96 5
7 5 .0 0 0 1 1 4 6 .5 0 0 4 23 .8 0 0 421 .790 2 .0 10 v  • 474
75 .000 1 1 3 8 .9 0 0 4 4 3 .0 00 44 4 .277 - 1 . 2 7 7 - u . 2 8 8
75 .000 11 9 9 .0 0 0 4 4 9 . 0 0 0 44 9 .690 - 0 . 6 9 0 - 0  . 154
1 GO.00 0 6 8 3 .9 00 6 3 . 5 0 0 6 3 .5 0 6 - 0 . 0 0 6 - 0 . 010
1 0 0 . 000' 7 2 9 .0 0 0 84 .3 00 8 3 .9 7 2 0 . 3 2 8 0 • 8 b 9
10 0 .000 7 8 8 .3 0 0 1 1 2 . 5 0 0 1 12 .232 0 . 2 6 6 0 • 238
I C O . 000 8 3 6 .0 00 1 3 5 . 8 0 0 135 .978 - 0 . 1 7 8 - 0  . 131
10 0 .000 37 7 . 9 00 1 5 6 .7 00 15 7 .530 - 0 . 8 3 0 - 0  • 53 0
ICO. 000 9 12 .4 00 1 7 6 . 0 0 0 1 7 5 .7 39 0 .261 c . 1 4 3
100 .000 9 6 1 .9 0 0 2 0 1 .4 00 20 2 .571 - 1 . 1 7 1 - 0  • 582
I C O . 000 10 1 4 . 700 23 1 .4 00 23 2 . 0 88 - 0 . 6  88 — u  • 297
I C O . 000 10 4 8 .1 0 0 2 5 2 . 3 0 0 25 1 .2 36 1 .C64 L  . 422
100 .000 1 0 79 .70 0 270 .4 00 2 6 9 .6 99 0.701 r.u  • 2 5 9
1 00 .000 1 1 9 0 . 900 44 4 .2 0 0 44 3 . 1 12 1 .0 8 6 0  . 2 4 5
I C O . 000 1 2 1 4 .2 0 0 4 5 3 .7 00 455 .761 - 2 . C 81 - 0  • 45 9
4 70 .000 1 0 4 4 .1 0 0 2 4 9 .9 0 0 2 4 8 .4 0 4 1 .4 9 6 0 . 5 9 9
470 .000 10 3 8 .3 0 0 2 7 5 . 9 0 0 274 .1 22 1 . 7 7 8 r~V  • 6 45
470.000 11 1 9 .9 0 0 2 9 7 . 9 0 0 29 2 .695 5 .0 0 5 1 • 680
470 .000 113 0 . 000 3 3 9 . 0 0 0 3 2 9 .5 44 9 .4 56 2 • 78 9
4 70 .000 1 1 9 9 .9 0 0 3 5 0 .9 0 0 34 1 . 975 8 .9 2 5 2 • 543
4 70 .000 1 1 5 0 . 0 0 0 3 1 6 . 0 0 0 3 1 1 .0 90 4 .9 10 1 . 55 4





ENTHALPY FOR BENZENE ( 2 )  USING BWR EQUATION
PRESS TEMP HEXP
( r  S IA ) ( DEG.R) ( B T U / I B )
70 .000 6 8 8 . 3 0 0 7 2 . 3 0 0
70 .000 6 9 7 .2 0 0 7 6 . 4 0 0
70 .000 7 3 1 . 2 0 0 9 3 . 4 0 0
7 0 .000 7 4 1 . 5 0 0 10 0 .5 00
I C O . 000 7 1 0 . 6 0 0 82 .9 00
100 .000 7 2 6 .2 00 9 2 . 2 0 0
I C O . 000 7 3 6 . 2 0 0 94 .4 00
ICO. 000 7 6 6 . 9 0 0 1 11 .2 00
I C O . 000 7 8 2 . 8 0 0 2 5 8 . 1 0 0
I C O . 000 7 8 3 . 6 0 0 2 6 1 . 5 0 0
10 0 .000 7 9 9 . 5 0 0 2 7 0 .7 00
I C O . 000 8 1 4 .1 00 2 7 6 .0 0 0
100 .000 8 5 7 . 9 0 0 2 9 6 .3 00
1 00 .000 8 7 3 . ICO 3 0 1 .9 00
I C O . 000 87 3 . 100 3 0 2 .2 0 0
4C0.000 7 0 1 .9 00 7 8 .4 0 0
400 .000 7 4 6 . 9 0 0 10 2 . 1 00
4 C 0 • 0 0 0 7 6 4 . 3 0 0 1 1 0 .1 0 0
4C0.000 7 8 1 . 1 0 0 1 1 8 .6 00
4C0.000 7 9 5 .3 00 1 2 6 .7 00
4 0 0 . 0 0 0 8 3 7 . 6 0 0 15 0 . 4 00
4C0.QG0 8 4 5 . 2 0 0 1 5 5 .0 00
4C0.000 8 9 2 .9 00 1 8 1 .3 00
400 .000 9 0 5 . 2 0 0 1 9 0 . 1 0 0
4CO.OOO 9 1 0 . 2 0 0 1 9 2 .2 00
400 .000 9 1 1 . 0 0 0 1 9 3 .5 0 0
400 .000 9 1 5 . 5 0 0 2 0 0 .4 00
400.000 9 2 8 . 5 0 0 21 0 . 700
400.000 9 3 3 .6 00 3 0 8 . 1 0 0
4 00 .000 9 3 6 . 4 0 0 3 1 1 . 1 0 0
400 .000 9 3 9 . 8 0 0 31 1 .3 00
4CC.000 9 5 3 . 6 0 0 3 1 9 . 2 0 0
40 0 . 00 0 9 9 8 . 6 0 0 3 4 5 . 3 0 0
40 0 . 00 0 1 0 1 3 .2 0 0 34 9 . 4 00
40 0 .0 0  0 1 0 1 5 . 3 0 0 3 4 9 .1 00
400 .000 1 0 4 3 .3 0 0 36 9 .6 00
400 .000 1 0 6 9 . 1 0 0 3 7 6 .5 00
400.000 1 0 9 0 . 2 0 0 3 8 7 .4 0 0
400 .000 1 1 1 4 . 0 0 0 4 0 1 .6 00
40 0 .000 1 1 3 5 . 9 0 0 4 1 1 . 8 0 0
4C0.000 1 1 3 5 .7 0 0 41 2 . 500
10C0. 00 0 7 2 2 . 6 0 0 8 8 . 4 0 0
100 0 . 000 8 1 9 . 0 0 0 1 3 8 . 9 0 0
HCALC DiFF PER.DIFF
BTU/ IB B T U / I B ) (%)
7 1 . 4 9 6 0 . 8 0 4 1 .111
7 5 . 7 6 7 0 . 6 3 3 0 . 8 2 3
9 2 .4 5 3 0 .9 4 7 1 .0 1 4
9 7 . 6 2 6 2 . 8 7 4 2 . 6 5 9
8 2 .2 5 3 0 . 6 4 7 0 .7 8 0
9 0 . 9 3 3 1. 267 1 . 3 7 4
9 4 .9 3 2 - 0 . 5 3 2 - 0 . 5 6 3
1 1 0 .5 99 0 .6 0 1 0 . 5 4 0
25 9 . 1 95 - 1 . 0 9 5 - 0 . 4 2 4
25 9 .5 26 1 . 9 7 4 0 . 7 5 5
2 6 6 . 1 3 4 4 .566 1 .687
272 .2 69 3 .7 31 1 . 35 2
29 1 .090 5 . 2 1 0 1 .7 5 8
29 7 .7 75 4 .1 25 1 .3 6 6
2 97 .7 75 4 .4 2 5 1 . 46 4
7 7 . 8 5 4 0 .5 4 6 C . 696
1 0 0 . 0 6 8 2 .0 32 1 .990
1 08 .9 35 1 .1 6 5 1 . 05 3
1 1 7 . 6 5 2 0 . 9 4 8 0 . 7 9 9
1 2 5 . 1 4 4 1 . 5 5 6 1 .2 2 3
148 .2 01 2 . 1 9 9 1 .4 6 2
1 5 2 .4 74 2 .5 26 1 .630
1 8 0 . 4 1 4 0 . 8 8 6 0 . 4 6 9
1 88 .0 15 2 .0 8 5 1.097
19 1 .167 1 . 0 3 3 0 . o 3 8
1 9 1 . 6 7 5 1 . 6 2 5 0 .9 43
1 9 4 .5 52 5 . 3 4 8 2 .9 1 3
20 3 . 083 7 .6 1 7 3 .6 1 5
3 01 .2 43 6 . 857 2 . 22 6
3 0 2 .9 39 3 .161 2 .6 23
30 4 .976 6 . 3 2 4 2 .031
3 13 .0 52 6 . 1 4 8 1 .9 2 6
33 8 .3 37 6 . 9 6 3 2 .017
3 46 .4 00 3 .000 0 .359
3 4 7 . 5 5 8 1 . 5 4 2 0 . 4 4 2
3 6 3 . 2 5 9 6 .341 1 . 7 1 6
3 77 .2 30 -0  .730 - 0 . 1 9 4
3 88 .9 40 - 1 . 5 4 0 - 0 . 3 9 8
4 0 2 . 2 3 5 - 0 . 6 3 5 - 0 . 1 5 8
4 1 4 . 5 6 2 - 2 . 7 6 2 - 0 . 6 7 1
4 1 4 .4 49 - 1 . 9 4 9 - 0 . 4 7 3
3 7 .5 8 6 0 . 8 1 4 0 .9 21
1 3 7 . 0 0 5 1 .8 9 5 1 . 3 6 4
T 2 37 9 113
1000 .000 34 8 . 9 00 1 59 .800 153 .330 6 .4 7 0
1000.000 86 7 .900 1 66 .400 16 3 .9 83 2 .4 1 7
100 0 . 000 9 64 .6 50 2 2 5 .5 00 222 .670 2 . 83 0
1 0 0 0 .0 0 0 93 0 .900 2 3 7 .2 00 233 .620 3 .5 80
100 0 . 000 102 3 . 800 26 9 . 700 266 .1 91 3 . 5 0 9
1000 .000 103 5 . 600 281 .600 27 7 . 249 4 . 351
ST £7HARD DEVIATION
4 .0 4 9  
1 .4 53  
1 .2 5 5
1 .50  9 
1 . 30 1  




ENTHALPY FOR META -XYLENE ( 2 )  USING 3 WR EQUATION
PRESS TEMP HEXP HCALC. DIFF . PER• DI
(PS iA) ( D E G . R ) ( B T U/ IB ) ( 3 T U / I 9 ) ( B T U / I B ) (%)
50 .000 oO 7 .5 0  0 3 4 .3 0 0 35 .8 05 -1 .505 - 4 . 3 8 8
50 .000 6 3 3 . 9 0 0 4 6 . 9 0 0 40 .0 23 - 1 . 1 2 3 - 2 . 3 9 4
50 .000 6 56 .900 5 6 . 3 0 0 5 8 .9 4 5 - 2 . 1 4 5 - 3 . 7 7 7
5 0 .000 704 .9 00 79.6U0 8 2 .5 4 6 - 2 . 9 4 6 - 3 . 7 0 1
50 .000 7 5 1 . 6 0 0 10 3 . 5 00 10 6 .633 - 3 . 1 3 3 - 3 . 0 2 7
50.000 7-19.900 10 1 . 4 00 1 05 .637 - 4 . 2 3 7 - 4 . 1 7 9
50 .0 00 77 8 . 5 00 1 1 7 . 6 0 0 120 .796 - 3 . 1 9 6 - 2 . 7 1 3
5 0 . 00 0 7 7 8 . 6 0 0 1 1 7 .0 0 0 1 2 0 . 8 4 9 - 3 . 8 4 9 - 3 . 2 9 0
50 .000 60 6 .4 0 0 1 32 .7 00 1 3 5 . 9 4 9 - 3 . 2 4 9 - 2 . 4 4 3
50 . 00 0 8 3 2 .1 00 14 5 . 6 00 1 5 0 .2 3 5 - 4 . 6 3 5 - 3 . 1 8 3
50 .000 827 .5 00 1 4 3 . 7 0 0 1 4 7 . 6 5 4 - 3 . 9 5 4 - 2 . 7 5 2
50 .000 9 2 5 . 9 0 0 3 2 3 .0 00 3 1 7 .2 52 5 . 7 4 8 1 .780
50 .0 0 0 974 .7 00 3 4 4 . 6U0 3 4 1 .9 00 2 .7 0 0 0 . 7 8 4
50 .000 102 1 . 300 366 .3 00 366 .271 0 .0 2 9 0 * 0 C 8
5 0 .000 1 0 7 0 . 6 0 0 3 9 4 . 1 0 0 3 9 3 .0 35 1 .065 0 .2 70
50 . 00 0 1070 .300 3 9 4 . 8 0 0 392 .760 2 .0 4 0 0 .5 1 7
51 4 . 0 00 93 5 . 2 00 2 0 6 . 1 0 0 2 09 .8 22 - 3 . 7 2 2 - 1  .306
5 i  4 • 0 0 0 9 8 8 . 6 0 0 2 4 0 .9 00 243 .228 - 2 . 3 2 8 - 0 . 9 6 6
51 4 .0 00 102 8 . 100 27 6 . 6 00 2 6 9 .2 97 7 .3 0 3 2 .640
51 4 .000 1 0 4 9 .5 0 0 29 3 . 000 2 6 4 . 1 1 4 8 . 88 6 3 .033
5 1 4 .0 00 1 0 09 .70 0 2 5 9 .4 0 0 2 56 .9 79 2 .421 0 . 9 3 3
51 4 . 000 112 1 . 700 3 3 4 . 2 0 0 380 .4 48 3 .7 5 2 0 . 9 7 7
51 4 . 000 111 5 . 900 3 7 6 .8 00 37 3 . 1 05 3 .6 95 0 .9 81
51 4 . 000 1 1 53 .90 0 4 1 8 .1 00 408 .011 1 0 .0 8 9 2 . 4 1 3
51 4 .000 1 1 6 7 . 900 4 3 2 . 1 0 0 41 3 . 346 1 3 . 7 5 4 3 . 1 8 3
514 .0 00 1 1 5 0 .6 0 0 4 1 6 . 3 0 0 4 05 .502 1 0 . 7 9 8 2 . 5 9 4
5 14 .0 00 1 1 4 4 . 100 4 1 2 . 7 0 0 40 0 . 442 1 2 . 2 5 3 2 . 97 0
1000 .00 0 331 .2 00 1 7 4 . 2 0 0 17 7 .0 45 - 2 . 8 4 5 - 1 . 6 3 3
1 0 C0. 00 0 924 .0 00 1 9 9 .1 00 2 0 2 .1 39 - 3 . 0 3 9 - i . 526
10 0 0 .0 00 93 1 .900 2 3 3 . 2 0 0 2 3 7 .4 78 - 4 . 2 7 8 - 1 . 3 3 4
1 0 C0 .0 0 0 1020 .80 0 2 6 5 . 0 0 0 262 .213 2 .7 3 2 1 .050
1 0 0 0 . 000 1 0 3 5 . 600 2 72 .4 00 2 7 1 .8 69 0 . 53 1 0 . i  95
10 00 .0 0 0 1 0 34 .20 0 3 0 9 .9 0 0 304 .671 5 . 2 2 9 1 .687
1000 .00 0 111 9 . 700 33 6 .6 00 33 0 . 038 6 .5 6 2 1 .950
1000 .000 1 1 57 .60 0 3 7 1 . 9 0 0 3 59 .2 30 1 2 .6 7 0 3 . 4 0 7
1 50 0 .000 1 0 3 7 . 300 3 16 .6 00 3 0 4 . 0 7 5 1 2 .5 2 5 3 .9 5 6
1 50 0 .000 10 96 . 00 0 3 2 1 .2 00 3 0 9 .9 28 1 1 . 2 7 2 3 .5 0 9
1 5 0 0 .0 0 0 1 1 2 9 .5 0 0 3 5 2 .4 00 3 3 2 .8 9 3 1 9 . 5 0 7 5 . 5 3 6
1 50 0 .000 1 1 5 0 .5 0 0 3 6 5 .7 0 0 3 4 7 .6 67 1 3 . 0 3 3 4 . 931
STANDARD DEVIATION
7 .45 9 53 2 0
T2379 115
TABLE 6
ENTHALPY FOR 1-METHYL NAPTH. ( 2 )  USING B * R EQUATION
PRESS TEMP HEXP HCALC DIFF PER.DIFF
( PSI A) (DEG.R) ( B T U / I B ) (BTU / IB ( B T U / I B ) (%)
75.000 90 9 . 3 00 17 4 . 0 00 16 4 . 5 18 9 .4 8 2 5 .450
75 .0 00 1 0 2 6 . 300 237 .1 00 22 6 . 595 1 0 .5 0 5 4 .431
75 .000 1 0 35 .50 0 2 5 0 .4 0 0 23 1 . 411 1 8 . 9 8 9 7 . 5 8 4
75 .000 101 9 . 100 2 3 4 . 1 0 0 2 22 .3 57 1 1 .7 43 5 .0 1 6
75 .000 1 0 76 .10 0 26 8 . 0 00 25 4 .2 55 1 3 .7 45 5 . 12 9
75 .000 11 1 1 . 100 4 1 1 . 1 0 0 37 4 .907 3 6 .1 9 3 8 .8 0 4
7 5 .000 1 1 3 9 . 700 42 2 .300 389 .5 00 32 .8 00 7 . 7 6 7
75 .000 11 4 6 .5 0 0 42 3 . 8 00 3 9 2 .9 99 30 .801 7 . 2 6 8
75.000 1 1 3 8 . 900 4 4 3 . 0 0 0 415 .086 2 7 . 9 1 4 6 . 301
75.000 1 1 9 9 .0 0 0 44 9 . 0 00 4 2 0 .4 14 2 8 . 5 8 6 6 .3 6 7
10 0 .000 6 3 3 .9 00 63 .5 00 59 .470 4 .0 3 0 6 .3 4 6
I C O . 000 72 9 .0 00 3 4 .3 0 0 7 8 . 7 3 2 5 .5 6 8 6 . 6 0 5
ICO. 000 76 8 . 300 1 1 2 .5 00 10 5 . 422 7 . 0 7 8 6 .2 9 2
100 .000 8 3 6 • 0 C 0 135 .800 1 2 7 .9 37 7 . 3 6 3 5 . 7 9 0
100.000 377 .9 00 1 56 .7 00 1 4 6 .4 44 8 . 256 5 . 2 6 9
I C O . 000 91 2 . 4 00 1 7 6 . 0 0 0 165 . 823 1 0 . 1 7 7 5 .7 5 2
ICO. 000 961 .9 00 201 .4 00 191 . 522 9 . 8 7 8 4 . 9 0 5
100 .000 1 0 1 4 . 7 0 0 23 1 . 4 00 21 9 . 9 13 1 1 .4 87 4 .9 6 4
I C O . 000 104B.100 25 2 . 300 236 .3 96 1 3 . 9 0 4 5 .511
100 .000 1 0 7 9 .7 0 0 27 0 .400 2 56 .2 66 1 4 . 1 3 4 5 .227
I C O . 000 11 9 0 .9 0 0 44 4 . 2 00 41 4 . 123 30 . 07 7 6 . 7 7 1
100 .000 12 1 4 .2 0 0 45 3 .7 00 4 2 6 . 5 9 4 27 .1 0 6 5 .9 7 5
470 .000 1 0 4 4 .1 0 0 24 9 .900 2 3 5 .6 46 1 4 .2 5 4 5 .7 0 4
47 0 .000 103 8 . 300 27 5 . 9 00 26 0 .541 1 5 . 3 5 9 5 . 56 7
470 .000 1 1 1 9 .9 0 0 29 7 . 900 2 7 3 .7 69 19 .131 6 . 42 2
470.000 1 1 3 0 . 000 3 3 9 .0 00 31 4 . 4 82 2 4 . 5 1 8 7 . 2 3 3
470 .000 1 1 9 9 .9 0 0 3 5 0 .9 0 0 32 6 . 633 24.267 ' 6 .9 16
470.000 1 1 5 0 .0 0 0 31 6 . 000 2 9 6 . 4 7 8 1 9 .5 2 2 6 . 1 7 3
47 0 .000 114 8 . 000 3 1 1 . 9 0 0 29 5 .290 16 .6 10 5 .325
STANDARD DEVIATION
1 9 . 5 3 2 0 7 0 0
T - 2 3 7 9 116
APPENDIX F 
E n t h a l p y  R e s u l t s  f o r  P o l a r  Compounds
T 23*79
TABLE 1
£ NTHALPY FOR M-CRESOL USING BWR EQUATION
PR *SS TEKP HEXP HCALC. D I F F . PER.DI
( PSIA I CDEG.Rl CBTU/ IB ) CBTU/ IB) CBTU/ IB ) c%>
20 0 . 000 7 7 4 . 5 0 0 1 3 4 . 4 0 0 1 2 2 . 3 7 7 1 2 . 0 2 3 8 . 9 4 6
2 0 0 . 0 0 0 82 2 . 0 00 1 6 0 . 9 0 0 1 4 6 . 5 4 9 12 .3 51 7 . 6 7 6
2 0 0 . 0 0 0 9 0 0 . 5 0 0 2 0 7 . 5 0 0 1 9 3 . 3 5 6 1 4 . 1 4 4 6 . 8 1 6
200 . 000 9 6 0 . 5 7 0 24 6 . 200 2 2 8 .9 3 7 1 7 . 2 6 3 7 . 0 1 2
200 .000 1 0 1 6 .2 0 0 27 8 .800 26 2 . 959 15 .841 5 . 6 8 2
2 0 0 . 0 0 0 1 Oo 2 . 2 0 0 3 1 2 .2 00 291 .9 94 2 0 . 2 0 6 6 . 4 7 2
2 0 0 . 0 0 0 1 0 8 3 .8 5 0 32 8 .3 0 0 3 0 6 .0 0 3 2 2 . 2 9 7 6 . 7 9 2
2 0 0 . CC C 1 0 8 6 .6 7 0 3 3 2 . 6 0 0 3 0 7 . 8 4 7 2 4 . 7 5 3 7 . 4 4 2
2 0 0 .0 0 0 1 1 0 2 .2 0 0 4 7 1 . 2 0 0 4 4 8 . 8 7 2 2 2 . 3 2 8 4*739
2 00 .0 00 112 1 . 960 4 7 8 . 8 9 0 459 .711 1 9 . 1 7 9 4 . 0 0 5
2 0 0 . 0 0 0 1 1 3 4 . 2 6 0 4 8 6 .0 0 0 4 6 6 . 4 2 6 1 9 . 5 7 4 4 .9 28
20 0 . 000 1 1 4 0 . 4 9 0 4 9 1 . 0 0 0 46 9 . 8 31 2 1 . 1 6 9 4 .311
2 0 0 . COO 1151 .380 4 9 8 .1 60 4 7 5 . 7 8 2 22 . 37 8 4 . 4 9 2
2 0 0 . 0 0 0 1 1 7 0 . 9 6 0 5 0 4 . 2 0 0 4 8 6 . 4b 9 1 7 . 7 1 1 3 . 5 1 3
20 0 . 0 00 1 1 7 9 .9 9 0 5 1 2 .1 0 0 491 .377 2 0 . 7 2 3 4 .0 4 7
200 .00 0 1 1 9 7 .6 2 0 5 2 1 . 9 0 0 5 0 1 . 0 9 7 2 0 . 8 0 3 3 . 9 8 6
2 5 0 .0 00 1 0 4 4 . 3 2 0 3 0 C . 100 2 b 0 . 4 7 7 1 9 . 6 2 3 6 .5 3 9
2 5 0 .0 0 0 1 0 7 2 . 0 0 0 3 17 .200 29 8 .155 1 9 . 0 4 5 6 . 0 0 4
2 5 0 . 0 0 0 1 1 1 0 .8 2 0 3 5 1 . 6 0 0 323 .6 2  8 2 7 . 97 2 7 . 9 5 6
2 50 .000 1 1 1 7 . 2 7 0 3 6 5 .2 00 327 .9 55 3 7 .2 4 5 1 0 . 1 9 °
2 5 0 . co r 1 1 3 6 .6 3 0 47 8 .7 00 46 2 .3 70 1 6 . 3 3 0 3 .411
2 5 0 . 0 0 0 1 1 5 8 . 5 5 0 4 9 1 . 1 0 0 4 7 4 . 8 7 4 1 6 . 2 2 6 3 .3 0 4
2 5 0 .0 00 1 1 6 9 . 5 5 0 4 9 7 . 0 0 0 48 1 . 112 1 5 . 8 8 8 3 .1 9 7
2 5 0 . 0 0 0 1 1 9 1 . 1 6 0 5 1 2 .3 0 0 493 .338 18 .962 3 . 7 0 1
2 5 0 .0 0 0 1 2 0 0 . 5 7 0 5 1 4 . 8 0 0 4 9 8 . 6 3 6 1 6 .1 64 3 .1 4 0
150 0 . 000 89 1 . 910 201 .400 1 8 7 . 0 6 4 1 4 . 3 3 6 7 .1 1 8
150 0 . 000 9 5 7 . 6 5 0 2 4 0 . 8 0 0 2 2 5 .4 9 2 1 5 .3 08 6 . 3 5 7
1500 .000 9 6 4 . 1 9 0 2 5 9 .1 0 0 2 4 1 .3 18 1 7 . 7 8 2 6 . 8 6 3
1500 .000 9 8 7 . 1 3 0 262 .600 24 3 .084 1 9 . 5 1 6 7 . 4 3  2
1 5 0 0 . 0 0 0 1 0 1 4 . 7 5 0 2 7 6 . 2 0 0 25 9 . 7 84 1 6 . 4 1 6 5 . 9 4 3
1 5 0 0 .0 0 0 1 0 6 1 . 3 1 0 3 0 7 .5 00 2 8 8 . 4 3 2 1 9 . 0 6 8 6 . 20 1
1 50 0 . 00  0 1 1 1 5 . 0 5 0 3 4 3 . 3 0 0 32 2 . 3 22 2 0 . 9 7 8 6 .111
1 5 0 0 . 0 0 0 1 1 4 2 . 7 6 0 3 6 2 . 7 0 0 34 0 . 178 2 2 .5 2 2 6 . 2 1 0
1 5 0 0 . 0 0 ^ 1 1 6 4 . 2 6 0 380 .100 354.231 25 .8 69 6 . 8 0 6
1 5 0 0 .0 0 0 1 1 6 9 . 5 5 0 3 9 3 . 8 0 0 3 7 1 . 0 0 9 2 2 . 7 9 1 5 . 7 8 7
15 00 .00 0 1 1 7 7 . 8 5 0 3 8 6 .4 0 0 3 6 3 .2 12 2 3 .1 8 8 6 .0 01
1 5 0 0 .0 0 0 1 2 0 1 .0 3 0 4 0 2 . 4 0 0 3 7 8 . 7 2 2 23 . 67 8 5 . 8 8 4
STANDARD DFVIATION
20 .31 08 2 0 0
T 2 37 9 118
TABLE 2
ENTHALPY FOR N-PENTANGL USING BWR EQUATION
PRESS TEMP HEXP HCALC. DIFF . PER.DI
( F SI A ) (DEG.R) ( B T U / I B ) ( B T U / I B ) ( B T U / I B ) (%)
150 .000 809 .9 00 19 9 . 0 00 1 7 9 . 1 8 4 1 9 . 8 1 6 9 .9 5 3
150 .000 6 9 8 . 5 0 0 2 7 0 .8 00 24 4 . 397 2 6 .4 03 9 .7 50
15 0 .000 3 99 .1 00 2 7 1 .1 0 0 244 .8 56 2 6 .2 4 4 9 .681
15 0 .000 9 1 9 .8 00 4 3 3 . 0 0 0 4 06 .7 95 2 6 . 2 0 5 6 . 0 5 2
150 .000 9 2 2 .3 0 0 43 4 . 5 00 40 8 . 3 09 26 . 19 1 6 . 0 2 3
15 0 .000 9 5 9 .2 00 4 5 9 .2 00 4 3 0 .6 63 2 8 .5 3 7 6 . 2 1 4
150 .000 9 6 4 .3 00 46 2 . 600 4 33 .7 59 28 .841 6 . 2 3 4
1 50 .000 10 19 .50 0 4 9 8 .5 00 46 7 .510 3 0 .9 90 6 . 2 1 7
150 .000 1 0 5 0 .6 0 0 5 1 8 . 6 0 0 436 .782 3 1 .8 1 8 6 . 1 3 5
15 0 .0 00 1 0 5 1 .0 0 0 5 1 9 .0 00 487 .0 31 3 1 .9 6 9 6 .1 6 0
15 0 . 000 1 0 7 5 . 200 5 3 4 .5 00 5 0 2 .1 82 3 2 . 3 1 8 6 .0 4 6
4C0.000 3 1 4 . 1 0 0 2 02 .2 00 13 1 . 7 65 2 0 .4 3 5  . 1 0 .1 0 6
400.000 8 1 7 . 5 0 0 2 0 4 .8 00 1 8 4 . 1 8 4 2 0 .6 1 6 1 0 .0 6 6
400 .000 36 9 . 6 00 2 4 6 .7 00 2 21 .953 2 4 . 7 4 7 10 .031
400 .000 9 4 9 . 2 0 0 31 1 . 3 00 2 3 3 .0 1 2 2 8 . 2 8 8 9 . 0 8 7
400 .000 97 0 .7 00 3 2 9 .5 00 3 0 0 .6 2 8 2 8 . 3 7 2 8 .762
4 0 0 .0 00 9 7 0 .9 00 3 2 9 . 6 0 0 30 0 .7 96 2 8 . 8 0 4 8 .7 3 9
400 .000 10 0 9 .6 0 0 3 6 6 .0 00 33 5 . 232 3 0 .7 6 8 8 .4 0 7
400.000 10 2 6 .2 0 0 4 7 2 .0 00 44 1 . 662 3 0 . 3 3 8 6 .4 2 8
400 .000 1 0 2 8 .4 0 0 47 3 . 6 00 4 4 3 . 5 2 9 30 .071 6 . 3 4 9
4u 0 .0  0 0 1 0 23 .50 0 4 7 3 . 7 0 0 4 4 3 .6 14 3 0 .0 3 6 6 . 3 5 1
400 .000 1 0 5 2 .1 0 0 4 3 5 .0 00 4 6 2 .5 07 2 2 . 4 9 3 4 . 6 3 8
40 0 .000 1 0 6 1 .7 0 0 5 0 2 . 5 0 0 469 .813 3 2 . 6 3 7 6 .5 0 5
40 0 .000 1 0 7 0 .9 0 0 5 1 0 .6 00 47 6 . 688 3 3 . 9 1 2 6 . 6 4 2
STANDARD DEVIATION
2 8 . 2 5 1 7 2 0 0
T 2 37 9 119
TABLE 3
ENTHALPY FOR N-HEXANOL USING 8WR EQUATION
PRESS TEMP HEXP
(PSIA ) (DEG.R) ( P T U / I B )
200 .000 34 9 . 300 2 2 5 .0 00
200 .000 91 4 .1 00 2 7 6 . 5 0 0
200.000 916 .100 2 7 8 .0 0 0
20 0 .000 91 6 . 2 00 27 3 . 2 00
2C0.000 99 9 . 200 4 6 0 . 1 0 0
2C0.000 100 4 . 700 4 5 3 .5 00
2C0 . 000 1 01 8 .400 4 7 3 .0 00
200 .000 103 0 . 200 43 1 . 4 00
20 0 . 000 1 0 3 2 .3 0 0 4 8 2 .7 00
200 .000 105 7 . 800 5 0 0 . 5 0 0
200.000 1 0 8 0 . 100 5 1 6 . 2 0 0
20 0 .000 10 98 .200 ' 5 2 8 . 5 0 0
40 0 .000 849 .6 00 2 2 5 .5 00
400 .000 85 1 . 700 2 2 7 . 4 0 0
400 .000 954 .900 3 0 8 . 7 0 0
40 0 .000 10 10 .00 0 3 5 3 .5 00
400.000 10 3 4 .3 0 0 373 .5 00
400 .000 1 0 7 9 .8 0 0 48 4 . 000
400.000 1 08 2 .300 4 8 6 . 1 0 0
400 .000 109 1 . 300 49 5 . 500
400.000 1 1 0 0 .5 0 0 5 0 4 . 7 0 0
400 .000 1 1 0 8 .9 0 0 5 1 3 . 0 0 0
400.000 1109 .000 5 1 3 . 3 0 0
HCALC• D IFF .  PER.DIFF
( B T U / I B ) ( B T U / I B ) (%)
19 8 . 529 26 .4 7 1 11 .7 65
2 45 .066 3 1 . 4 3 4 1 1 . 3 6 8
246 .540 3 1 . 4 6 0 1 1 .3 1 6
2 4 6 . 6 1 4 3 1 . 5 8 6 1 1 . 3 5 4
428 .762 3 1 . 3 3 8 6 . 8 1 1
432 .297 3 1 .2 0 3 6 . 7 3 2
441 .102 3 1 .8 9 8 6 . 7 4 4
448.691 3 2 . 7 0 9 6 .7 9 5
45 0 .0 42 3 2 . 6 5 8 6 . 7 6 6
46 6 .4 88 3 4 .0 1 2 6 .7 9 6
48 0 .9 42 3 5 .2 5 8 6 . 8 3 0
492 .737 35 .7 6 3 6 . 7 6 7
19 8 .441 2 7 . 0 5 9 1 1 .9 9 9
1 9 9 .9 12 27 .4 8 8 12 . 0 8 8
2 74 .9 80 33 . 72 0 1 0 .9 2 3
318 .281 3 5 .2 1 9 9 .9 6 3
33 8 . 802 34 .6 9 8 9 . 2 9 0
4 6 2 .0 12 21 . 9 8 8 4 . 54 3
4 6 3 .9 22 2 2 .1 7 8 4 . 5 6 2
4 70 .723 2 4 .7 7 7 5 . 0 0 0
4 77 .5 78 2 7 .1 2 2 5 .3 7 4
4 33 .770 29 .2 30 5 .6 9 3
4 83 .8 44 29 .4 56 5 . 7 3 9
STANDARD DEVIATION
3 0 . 6 3 1 5 9 0 0
T237 9 120
TABLE 4
E N T H A L P Y  F O R  M - C R E S O L  U S I N G  B WR  L S T E A M  E Q U A T I O N S
P R E S S T E M P H E X P
( P S I A ) ( D E G . R ) ( B T U / I B )
2 0 0 . 0 0 0 7 7 4 . 5 0 0 1 3 4 . 4 0 0
2 0 0 . 0 0 0 8 2 2 . 0 0 0 1 6 0 . 9 0 0
2 0 0 . 0 0 0 9 0 0 . 5 0 0 2 0 7 . 5 0 0
2 0 0 . 0 0 0 9 6 0 . 5 7 0 2 4 6 . 2 0 0
2 0 0 . 0 0 0 1 0 1 6 . 2 0 0 2 7 8 . 8 0 0
2 0 0 . 0 0 0 1 0 6 2 . 2 0 0 3 1 2 . 2 0 0
2 0 0 . 0 0 0 1 0 8 3 . 8 5 0 3 2 8 . 3 0 0
2 0 0 . 0 0 0 1 0 8 6 . 6 7 0 3 3 2 . 6 0 0
2 0 0 . 0 0 0 1 1 0 2 . 2 0 0 4 7 1 . 2 0 0
2 0 0 . 0 0 0 1 1 2 1 . 9 8 0 4 7 8 . 8 9 0
2 0 0 . 0 0 0 1 1 3 4 . 2 6 0 4 8 6 . 0 0 0
2 0 C . 0 0 0 1 1 4 0 . 4 9 0 4 9 1 . 0 0 0
2 0 0 . 0 0 0 1 1 5 1 . 3 8 0 4 9 8 . 1 6 0
2 0 0 . 0 0 0 1 1 7 0 . 9 6 0 5 0 4 . 2 0 0
2 0 0 . 0 0 0 1 1 7 9 . 8 9 0 5 1 2 . 1 0 0
2 0 0 . 0 0 0 1 1 9 7 . 6 2 0 5 2 1 . 9 0 0
2 5 0 . 0 0 0 1 0 4 4 . 3 2 0 3 0 0 . 1 0 0
2 5 0 . 0 0 0 1 0 7 2 . 0 0 0 3 1 7 . 2 0 0
2 5 0 . 0 0 0 1 1 1 0 . 8 2 0 3 5 1 . 6 0 0
2 5 0 . 0 0 0 1 1 1 7 . 2 7 0 3 6 5 . 2 0 0
2 5 0 . 0 0 0 1 1 3 6 . 6 3 0 4 7 8 . 7 0 0
2 5 0 . 0 0 0 1 1 5 8 . 5 5 0 4 9 1 . 1 0 0
2 5 0 . 0 0 0 1 1 6 9 . 5 5 0 4 9 7 . 0 0 0
2 5 0 . 0 0 0 1 1 9 1 . 1 8 0 5 1 2 . 3 0 0
2 5 0 . 0 0 0 1 2 0 0 . 5 7 0 5 1 4 . 8 0 0
1 5 0 0 . 0 0 0 8 9 1 . 8 1 0 2 0 1 . 4 0 0
1 5 0 0 . 0 0 0 9 5 7 . 6 5 0 2 4 0 . 8 0 0
1 5 0 0 . 0 0 0 9 8 4 . 1 9 0 2 5 9 . 1 0 0
1 5 C 0 . 0 0 0 9 8 7 . 1 3 0 2 6 2 . 6 0 0
1 5 0 0 . 0 0 0 1 0 1 4 . 7 5 0 2 7 6 . 2 0 0
1 5 0 0 . 0 0 0 1 0 6 1 . 3 1 0 3 0 7 . 5 0 0
1 5 0 0 . 0 0 0 1 1 1 5 . 0 5 0 3 4 3 . 3 0 0
1 5 0 0 . 0 0 0 1 1 4 2 . 7 6 0 3 6 2 . 7 0 0
1 5 0 0 . 0 0 0 1 1 6 4 . 2 6 0 3 8 0 . 1 0 0
1 5 0 0 . 0 0 0 1 1 8 9 . 5 5 0 3 9 3 . 8 0 0
1 5 0 0 . 0 0 0 1 1 7 7 . 8 5 0 3 8 6 . 4 0 0
1 5 0 0 . 0 0 0 1 2 0 1 . 0 3 0 4 0 2 . 4 0 0
*
H C A L C .  D I F F •  P E R . D I F F
( B T U / I B ) ( B T U / I B ) ( % )
1 1 7 . 6 2 4 1 6 . 7 7 6 1 2 . 4 8 2
1 4 2 . 9 7 5 1 7 . 9 2 5 1 1 . 1 4 0
1 8 6 . 5 9 6 2 0 . 9 0 4 1 0 . 0 7 4
2 2 1 . 4 1 1 2 4 . 7 8 9 1 0 . 0 6 9
2 5 4 . 8 2 9 2 3 . 9 7 1 8 . 5 9 8
2 6 3 . 4 4 4 2 8 . 7 5 6 9 . 2 1 1
2 9 7 . 2 8 2 3 1 . 0 1 8 9 . 4 4 8
2 9 9 . 1 0 4 3 3 . 4 9 6 1 0 . 0 7 1
4 3 9 . 7 1 7 3 1 . 4 8 3 6 . 6 8 1
4 5 0 . 9 5 5 2 7 . 9 3 5 5 . 8 3 3
4 5 7 . 8 6 5 2 8 . 1 3 5 5 . 7 8 9
4 6 1 . 3 5 7 2 9 . 6 4 3 6 . 0 3 7
4 6 7 . 4 4 3 3 0 . 7 1 7 6 . 1 6 6
4 7 8 . 3 4 8 2 5 . 8 5 2 5 . 1 2 7
4 8 3 . 3 1 2 2 8 . 7 8 8 5 . 6 2 2
4 9 3 . 1 6 1 2 8 . 7 3 9 5 . 5 0 7
2 7 2 . 0 7 0 2 8 . 0 3 0 9 . 3 4 0
2 8 9 . 5 1 2 2 7 . 6 8 8 8 . 7 2 9
3 1 4 . 7 0 1 3 6 . 8 9 9 1 0 . 4 9 4
3 1 8 . 9 8 7 4 6 . 2 1 3 1 2 . 6 5 4
4 5 3 . 1 1 7 2 5 . 5 8 3 5 . 3 4 4
4 6 6 . 1 1 3 2 4 . 9 8 7 5 . 0 8 8
4 7 2 . 5 4 0 2 4 . 4 6 0 4 . 9 2 2
4 8 5 . 0 5 9 2 7 . 2 4 1 5 . 3 1 7
4 9 0 . 4 5 9 2 4 . 3 4 1 4 . 7 2 8
1 8 0 . 2 2 9 2 1 . 1 7 1 1 0 . 5 1 2
2 1 7 . 7 9 6 2 3 . 0 0 4 9 . 5 5 3
2 3 3 . 3 1 7 2 5 . 7 8 3 9 . 9 5 1
2 3 5 . 0 4 9 2 7 . 5 5 1 1 0 . 4 9 1
2 5 1 . 4 5 9 2 4 . 7 4 1 8 . 9 5 8
2 7 9 . 6 6 9 2 7 . 8 3 1 9 . 0 5 1
3 1 3 . 1 3 8 3 0 . 1 6 2 8 . 7 8 6
3 3 0 . 8 1 3 3 1 . 8 8 7 8 . 7 9 2
3 4 4 . 7 4 3 3 5 . 3 5 7 9 . 3 0 2
3 6 1 . 3 9 3 3 2 . 4 0 7 8 . 2 2 9
3 5 3 . 6 5 2 3 2 . 7 4 8 8 . 4 7 5
3 6 9 . 0 5 4 3 3 . 3 4 6 8 . 2 8 7
S T A N D A R D  D E V I A T I O N





( P S I A ) (DEG.R)
150 .0 00 8U9.900
150 .000 898 .500
1 50 .0 00 8 9 9 . 1 0 0
150 .000 919 .300
150 .000 92 2 . 3 00
150 .0 00 9 5 9 . 2 0 0
150 .0 00 9 6 4 .3 00
1 5 0 . 0 0 0 101 9 . 500
15U.OOO 1 0 5 0 . 6U0
15 0 .000 1051 .000
15 0 .000 10 75 .20 0
4 0 0 . COO 814 .1 00
40 0 . 00 0 817 .5 00
40 0 .000 8 b 9 .6 0 0
4 0 0 . 0 0 0 949 .2 00
100 .000 9 7 0 . 7 0 0
4 0 0 . 0 0 0 9 7 0 . 9 0 0
400 .000 100 9 . 600
40 0 . 0 00 10 26 .200
40 0 . 000 1 0 28 .40 0
40 0 . 000 102 8 . 500
4 C 0 .0 0 0 1 0 5 2 .1 0 0
400 .000 1 0 6 1 . 700




( B T U / I B ) CBTU/ iB)
199 .000 17 0 . 4 57
270 .800 234.454
2 7 1 . 1 0 0 2 3 4 . 9 0 8
433 .000 4 0 2 .9 91
434 .500 40 4 .6 26
4 5 9 .2 00 42 8 .325
46 2 . 600 43 1 .5 57
49 8 . 500 4 66 .3 30
5 1 8 . 6 0 0 48 5 .941
519 .000 4 8 6 . 1 9 4
5 3 4 . 5 0 0 5 0 1 . 5 3 9
2 0 2 .2 00 1 7 2 . 8 9 3
204.800 1 75 .25  2
24 6 .700 2 1 2 .2 35
31 1 . 300 272 .665
3 2 9 . 5 0 0 2 9 0 . 2 2 4
32 9 .600 2 90 .391
366 .000 324 .715
4 7 2 .0 00 43 4 . 9 76
47 3 .600 43 7 . 156
4 73 .7 00 4 3 7 .2 53
48 5 . 000 458 .468
5 0 2 .5 00 46 6 .396
5 1 0 .6 00 473.763
& S T E A M  E Q U A T I O N S
D I F F .  P E R . D I F F
CBTU/ IB) (%)
2 8 . 5 4 3 1 4 . 3 4 3
3 6 . 3 4 6 1 3 . 4 2 2
3 6 .1 9 2 13 .3 5 0
3 0 . 0 0 9 6 . 9 3 0
29 .8 74 6 .875
30 . 87 5 6 .7 2 4
3 1 . 0 4 3 6 .710
3 2 .  170 6 .453
3 2 .6 5 9 6 .2 98
3 2 . 6 0 6 6.321
3 2 . 9 6 1 6 . 1 6 7
29 . 30 7 14 .494
29 .548 14 .428
3 4 .465 13 .970
3 8 . 6 3 5 12 .411
3 9 . 2 7 6 11.92 0
3 9 .209 11 . 89 6
41 .2 85 11 .280
3 7 . 0 2 4 7 . 84 4
3 6 . 4 4 4 7 . 6 9 5
3 6 . 4 4 7 7 .69 4
2 6 . 5 3 2 5 . 4 7 1
3 6 . 1 0 4 7 . 1 8 5






ENTHALPY FOP N-HEXANOL USING BrfR & STEAM EQUATIONS
PRESS TEMPI HE XPI
cps r a ) (DEG.R) ( B T U / I B )
2 00 .0 00 8 4 0 .300 22 5 . 0 00
2 0 0 . 0 0 0 9 1 4 . 1 0 0 2 7 6 . 5 0 0
200 .000 9 1 6 . 1 0 0 2 7 8 . 0 0 0
200 .000 916 .200 278.200
2 0 0 .0 0 0 999.2  00 4 6 0 . 1 0 0
20u •000 100 4 . 700 4 63 .5 00
200.000 1013 .400 47 3 .000
2 00. 000 1 0 3 0 . 2 0 0 4 8 1 . 4 0 0
20 0 .000 1 0 3 2 . * 0 0 482 .700
200 .00 0 1057.3 00 5 0 0 .5 0 0
2 00 .0 00 103 0 . 100 5 1 o . 200
20 0 . 000 1099 .200 52 3 . 5 00
400 .000 8 4 9 .6 00 2 2 5 . 5 0 0
4 00 .000 851 .700 2 27 .4 00
4 0 0 . 0 0 0 95 4 . 900 30 3 .700
4 0 0 . COO i  o i  o . o o o 3 53 .500
4 0 0 . COO 1 0 34 .30 0 37 3 .500
400 . 00 0 107 9 . 300 484 .0 00
100 .000 1 0 8 2 .3 0 0 4 8 6 .1 00
400.000 1 0 9 1 .3 0 0 495 .500
4 00 .000 110 0 . 500 5 0 4 . 7 0 0
4 0 0 . 0 0 0 1103 .90 0 5 1 3 . 0 0 0
4 0 0 . OuO 1109 .000 5 1 3 .3 0 0
HCALC. D IF F .  PiER.DIFF
CBTU/ IB) ( E T U / I B ) (%>
19 5 .200 2 9 . 8 0 0 1 3 . 2 4 4
2 4 1 . 8 6 4 3 4 .63  6 12 . 52 7
243 .347 3 4 . 6 5 3 12 .465
243.421 3 4 . 7 7 9 12.501:
43 7 .606 2 2 . 4 9 4 4 . 8 8 9
441 .374 2 2 .1 2 6 4 . 7 7 4
450 .687 2 2 .3 13 4 . 7 1 7
45 8 . 644 2 2 . 7 5 6 4 .7 27
4 60 .055 2 2 . 6 4 5 4 .691
477 .115 2 3 . 3 8 5 4.672
49 1 .974 2 4 .2 2 6 4 .6 9 3
5 0 4 .0 3 3 2 4 .4 6 7 4 .630
195.053 3 0 . 4 4 7 13.502
196.522 3 0 . 8 7 8 1 3 .5 79
271.970 36 .730 1 1 .898
315 .828 3 7 . 6 7 2 10 .6 57
3 36 .6 19 3 6 . 8 8 1 9 .8 7 5
469.280 1 4 .7 2 0 3 . 0 4 1
47 1 .391 1 4 . 7 0 9 3 . 02 6
47 8 .832 1 6 . 6 6 8 3.364
4 8 6 .2 34 1 8 . 4 6 6 3 . 6 5 9
4 92 .853 20 . 14 7 3 . 9 2 7
492 .931 2 0 .3 6 9 3 .9 68
STANDARD DEVIATION
2 6 . 8 9 4 4 3 0 0
T2379 123
TABLE 7 
Us in g  E q u a t i o n  3 .11
ENTHALPY FGR M-CRESQL USING 3,sR &STSAM EQUATIONS
r Rt, S S T  C \ i1  L . . ' ? HEX? HCALC. D I F F . PER.D IF
( L S I A) (DEC •  R) ( B T U / I B ) ( B T U / I B ) ( B T U / I B ) (%)
200 . 000 7 7 4 . 500 1 3 4 . 4 0 0 1 1 7 . 6 2 1 1 6 . 7 7 9 1 2 . 4 3 4
20 0 . 000 8 2 2 . 0 0 0 1 6 0 . 9 0 0 1 4 2 . 9 7 2 1 7 . 9 2 8 1 1 . 1 4 2
200 . 000 9 0 0 . 500 2 0 7 . 5 0 0 1 8 6 . 5 9 2 2 0 . 9 0 8 1 0 . 0 7 6
2 GO. 000 9 6 0 . 570 2 4 6 . 2 0 0 2 2 1 . 4 0 7 2 4 . 7 9 3 1 0 . 0 7 0
2C0. 000 1 0 1 6 . 200 2 7 8 . 8 0 0 2 5 4 . 8 2 5 2 3 . 9 7 5 8 . 6 0 0
2GC • 000 1 0 6 2 . 200 3 1 2 . 2 0 0 2 8 3 . 4 3 9 2 3 . 7 6 1 9 . 2 1 2
2C0. 000 10 8 3 • 350 3 2 8 . 3 0 0 2 9 7 . 2 7 6 3 1 . 0 2 4 9 . 4 5 0
20 0 . 000 1 0 8 6 . 670 3 3 2 . 6 0 0 2 9 9 . 0 9 9 3 3 . 5 0 1 1 0 . 0 7 3
o  A  AZ w VJ • 000 1 1 0 2 . 200 4 7 1 . 2 0 0 4 3 9 . 7 0 7 3 1 . 4 9 3 6 . 6 8 4
2C0. 000 1 1 2 1 . 990 4 7 8 . 8 9 0 4 5 0 . 9 4 5 2 7 . 9 4 5 5 . 3 3 5
2 C 0. 000 1 1 3 4 . 260 4 8 6 . 0 0 0 4 5 7 . 8 5 5 2 8 . 1 4 5 5 . 7 9 1
2 0 0 . 000 1 1 4 0 . 490 4 9 1 . 0 0 0 4 6 1 . 3 4 6 2 9 . 5 5 4 6 . 0 3 9
2 C 0 . 000 1 1 5 1 . 390 4 9 3 . 1 6 0 4 6 7 . 4 3  2 3 0 . 7 2 9 6 . 1 6 3
2 0 0 . 0 GO 1 1 7 0 . 960 5 0 4 . 2 0 0 4 7 6 . 3 3 7 2 5 . 8 6  3 5 . 1 2 9
2 0 0 . 00 0 1 1 7 9 . 390 5 1 2 . 1 0 0 4 8 3 . 3 0 1 2 3 . 7 9 9 5 . 6 2 4
z  0 0 • 000 1 1 9 7 . 6 20 5 2 1 . 9 0 0 4 9 3 . 1 5 0 2 8 . 7 5 0 5 . 5 0 9
250 . 000 1 0 4 4 . 320 3 0 0 . 1 0 0 2 7 2 . 0 6 5 2 8 . 0 3 5 9 . 3  42
25 0 . 000 1 0 7 2 . 000 3 1 7 . 2 0 0 2 8 9 . 5 0 7 2 7 . 6 9 3 8 . 7 3 1
25 0 . 000 1 1 1 0 . 320 3 5 1 . 6 0 0 3 1 4 . 6 9 6 3 6 . 9 0 4 1 0 . 4 9 6
2 50 . 00 0 1 1 1 7 . 270 3 6 5 . 2 0  0 3 1 8 . 9 8 1 4 6 . 2 1 9 12 • 656
25 0 . 000 1 1 3 6 . 63 0 4 7 8 . 7 0 0 4 5 3 . 1 0 7 2 5 . 5 9 3 5 . 3 4 6
250 . D00 1 1 5 8 . 550 4 9 1 . 1 0 0 4 6 6 . 1 0 3 2 4 . 9 9 7 5 . 0  90
250 . 000 1 1 6 9 . 5 5 0 4 9 7 . 0 0 0 4 7 2 . 5 3 0 2 4 . 4 7 0 4 . 9 2 4
2 5 0 . 000 1 1 9 1 . ISO 5 1 2 . 3 0 0 4 8 5 . 0 4 9 2 7 . 2 5 1 5 . 3 1 9
c  rs 00 0 12 0 0. 57 0 5 1 4 . 8 0 0 4 9 0 . 4 4 9 2 4 . 3 5 1 4 . 7 3 0
x  15 G o  § Ou 0 89 1 . O i . 0 2 0 1 . 4 0 0 i  *5 0 .  2 Z o 2 1 . 1 7  5 1 0 , 5 1 4
i  J  V  . 000 95 7 . O  3  Lr 2 4 0 . 3 0 0 2 1 7 . 7 9 1 2 3 . 0 0 9 9 , 5 5 5
T £T -  
■i. -  O . 000 93 4 . 190 2 5 9 . 1 0 0 2 3 3 . 3 1 2 2 5 . 7 8 8 9 , 9 5 3
1 5 C 0 . 000 937 . 130 2 6 2 . 6 0 0 2 3 5 . 0 4 5 2 7 . 5 5 3 1 0 . 4 9 3
1 500 . 000 . 1 0 1 4 . 750 2 7 6 . 2 0 0 2 o 1 . 45 4 2 4 . 7 4 6 3 . 9 5 9
jl 5 c  0 • 0 u 0 10 5 1. 310 3 0 7 . 5 0 0 2 7 9 . 6 6 4 2 7 . 3 3 6 9 . 0  52
1 5 C 0 . 000 11 1 5 . 050 3 4 3 . 3 0 0 3 1 3 . 1 3 3 3 0 . 1 6 7 u . 7 8 7
1 5 0 0 . 00 0 1 1 4 2 . 760 3 6 2 . 7 0 0 3 3 0 . 3 0 7 3 1 . 8 9 3 5 . 7 9 3
-f
JL V  W . 000 11 6 4 . 26 0 3 8 0 . 1 0 0 3 4 4 . 7 3 7 3 5 . 3 6 3 9 . 3 0  4
15 0 0. 000 1 1 3 9 . 55 0 3 9 3 . 3 0 0 3 6 1 . 3  67 3 2 . 4 1 3 6 . 2 3 1
1 5 G 0 . 000 1 1 7 7 . 850 3 3 6 . 4 0 0 3 5 3 . 6 4 6 3 2 . 7 5 4 S . 4 7 7
1 5 C 0. 000 1 2 0 1 . 030 4 0 2 . 4 0 0 3 6 9 . 0 4 3 3 3 . 3 5 2 8 . 2 8 8
S lANDARD DEVIATION




Us in g  E q u a t i o n .  .3.11
ENTHALPY FOR N-PENTANOL USING BtfR & STEAM EQUATIONS
PRESS TEM° HE XP HCALC. DI FF . PER.DI
( P?S I  A ) (DEG.R) ( B T U / I B ) ( B T U / I P ) (EjTU/ IB  ) U >
1* 0 .0 0 0 80 9 . 9 00 1 9 9 .0 00 170 .454 2 8 . 5 4 6 14 .3 45
1 5 0 • COO 8 9 8 .5 00 270 .3 00 234.450 3 6 .3 5 0 13 .4 2 3
150.000 6 9 9 .1 00 271 .100 234.904 3 b . 196 1 3 . 3 5 2
15 0 .000 9 1 9 . 8 0 0 433.  000 402 .983 3 0 . 0 1 7 6 .9 3 2
15 0 . 000 92 2 . 3 00 4 3 4 .5 00 40 4 . 618 2 9 .8 8 2 6 .8 7 7
150 .0 0 0 9 5 9 . 2 0 0 4 5 9 . 2 0 0 428 .317 3 0 .883 6 .7 2 5
15 0 . 000 9 6 4 .3 00 462.  600, 431 .549 31 .051 6 . 7 1 2
150 .000 1019 .500 49 8 . 5 00 4 66 .3  21 3 2 .1 79 6 .455
15 0 .000 10 50 .60 0 5 1 8 . 6 0 0 485.932 3 2 . 6 6 8 6 . 2 9 9
150 .000 1 0 5 1 .0 0 0 5 1 9 . 0 0 0 4 8 6 . 1 8 5 3 2 . 8 1 5 6 . 3 2 3
1 5 0 . CuO 1075 .200 5 3 4 .5 00 501 .531 32 . 96 9 6 .168
4 0 0 . 0 0 0 8 1 4 . 1 0 0 2 0 2 . 2 0 0 172 .891 29 .309 1 4 . 4 9 5
40 0 .000 817 .500 20 4 . 8 00 1 7 5 . 2 4 9 2 9 . 5 5 1 1 4 .4 2 9
400 .00 0 8 6 9 . 6 0 0 2 4 6 . 7 0 0 212 .232 3 4 .468 13.972
4 0 0 . 0 0 0 9 4 9 .2 0 0 3 1 1 . 3 0 0 272 .661 3 8 . 6 3 9 1 2 . 4 1 2
4 00 .000 970 .700 32 9 . 5 00 2 9 0 . 22C 39 .280 11 .921
4 00 .0 00 9 7 0 . 9 0 0 3 2 9 . 6 0 0 2 9 0 . 3 8 7 3 9 .213 11 .897
4 0 0 . COO 100 9 . 600 3 6 6 .0 0 0 3 24 .710 41 .2 90 11 . 28 1
4 0 0 .DOG 1026.200 47 2 . 000 43 4 .968 3 7 . 0 3 2 7 . 8 4 6
4 0 0 .0 00 10 28. 4 0 0 473.  600 43 7 . 148 3 6 . 4 5 2 7 . 6 9 7
100.000 10 28 .500 4 73 .7 00 4 37 .246 3 6 . 4 5 4 7 .6 9 6
400 .00 0 1 05 2 .100 48 5 . 0 00 45 8 .4 60 2 6 . 5 4 0 5 .472
40 0 . 0 00 1 0 61 .70 0 5 0 2 . 5 0 0 466 .388 3 6 . 1 1 2 7 . 1 8 6
40 0 . 000 1070 .900 510 * bO 0 473 .755 36 .8 4 5 7 . 2 1 6
STANDARD DEVIATION
3 4 . 1 6 7 7 6 0 0
T 2 3 7 9 125
TABLE 9
Us ing E q u a t i o n  3 .1 1
ENTHALPY FOP N-HEXANCL USING BWR S.3TEAM EQUATIONS
pp ESS TEMP HEXP HCALC. D I F F . PE R .D IF
( P S I A ) < DEG.R) ( B T U / I B ) ( 3 T U / I B  ) ( B T U / I B ) <%>
2C0 COO 8 4 9 * 3 0 0 2 2 5 . 0 0 0 1 9 5 . 2 1 0 2 9 . 7 9 0 1 3 . 2 4 0
200 000 9 1 4 . 1 0 0 2 7 6 . 5 0 0 2 4 1 . 8 7 6 3 4 . 6 2 4 1 2 . 5 2 2
200 000 9 1 6 * 1 0 0 2 7 3 . 0 0 0 2 4 3 . 3 5 9 3 4 . 6 4 1 1 2 . 4 6 1
200 000 91 6*  200 2 7 8 .2 0 0 ' 2 4 3 . 4 3 3 3 4 . 7 6 7 1 2 . 4 9 7
200 000 9 9 9 * 2 0 0 4 6 0 . 1 0 0 4 3 7 . 6 4 1 2 2 . 4 5  9 4 . 8 8 1
200 000 1 0 0 4 . 7 0 0 4 6 3 . 5 0 0 4 4 1 . 4 1 0 2 2 . 0  90 4 . 7 6 6
200 OuO 10 13*  400 4 7 3 . 0 0 0 4 5 0 . 7 2 4 2 2 . 2 7 6 4 . 7 1 0
200 00 0 1 0 3 0 * 2 0 0 4 3 1 . 4 0 0 4 5 8 . 6 8 1 2 2 . 7 1 9 4 . 7 1 9
200 000 1 0 3 2 * 3 0 0 4 3 2 . 7 0 0 4 6 0 . 0 9 2 2 2 . 6 0 8 4 . 6 8 4
2C0 000 1 0 5 7 . 6 0 0 5 0 0 . 5 0 0 4 7 7 . 1 5 2 2 3 . 3 4 8 4 . 6 6 5
20 0 000 1 0 3 0 * 1 0 0 5 1 6 . 2 0 0 4 9 2 . 0 1 2 2 4 . 1 3 8 4 . 6 8 5
200 0 0 0 1C 9 8 * 2 0 0 5 2 3 . 5 0 0 5 0 4 . 0 7 1 2 4 . 4 2 9 4 . 6 2 2
40 0 000 849*  6 0 0 2 2 5 . 5 0 0 1 9 5 . 0 6 2 3 0 . 4 3 8 1 3 . 4 9 8
40 0 000 5 5 1 . 7 0 0 2 2 7 . 4 0 0 1 9 6 . 5 3 2 3 0 . 8 6 8 1 3 . 5 7 4
40 0 000 9 5 4 . 900 3 0 3 . 7 0 0 2 7 1 . 9 8 3 3 6 . 7 1 7 1 1 . 8 9 4
40 C 000 1 0 1 0 * 0 0 0 3 5 3 . 5 0 0 3 1 5 . S44 3 7 . 6 5 6 1 0 . 6 5 2
400 000 1 0 3 4 : 3 0 0 3 7 3 . 5 0 0 3 3 6 . 6 3 5 3 6 . 9 6 5 9 . 8 7 0
40 0 000 1 0 7 9 . 8 0 0 4 3 4 . 0 0 0 4 6 9 . 3 1 4 1 4 . 6 8 6 3 . 0 3 4
40 C 000 1 0 8 2 * 3 0 0 4 8 6 . 1 0 0 4 7 1 . 4 2 5 1 4 . 6 7 5 3 . 0 1 9
400 000 1 0 9 1 . 3 0 0 4 9 5 . 5Q0 4 7 8 . 8 6 7 1 6 . 6 3 3 3 . 3 5 7
ICO 000 1100*  S C O 5 0 4 . 7 0 0 4 8 6 . 2 6 9 1 8 . 4 3 1 3 . 6 5 2
40 0 0 0 0 1 1 0 8 . 9 0 0 5 1 3 . 0 0 0 4 9 2 . 8 3 3 2 0 . 1 1 2 3 . 920
400 000 1 1 0 9 . 0 0 0 5 1 3 . 3 0 0 4 9 2 . 9 6 6 2 0 . 3 3 4 3 . 9 6 1
STANDARD DEVIATION




M-CRESOL USING SRK EQUATION
PRESS TEMP HEXP HCALC. DIFF • PER.DIFF
( P S IA ) CDEG.R) CBTU/ IB) (B T U / I B ) CBTU/ IB) (%)
2 0 0 . 0 0 0 7 7 4 . 5 0 0 1 3 4 . 4 0 0 1 3 7 .1 61 - 2 . 7 6 1 - 2 . 0 5 4
20 0 .0 00 8 2 2 . 0 0 0 1 6 0 . 9 0 0 1 6 2 . 2 2 4 - 1 . 3 2 4 - 0 . 8 2 3
2 0 0 .0 00 9 0 0 . 5 0 0 2 0 7 . 5 0 0 2 0 5 .4 80 2 . 0 2 0 0 . 9 7 3
20 0 .0 00 9 6 0 . 5 7 0 2 4 6 . 2 0 0 2 4 0 . 4 8 5 5 . 7 1 5 2 . 3 2 1
20 0 .0 00 1 0 1 6 .2 0 0 2 7 8 . 8 0 0 2 7 4 . 6 7 7 4 . 1 2 3 1 . 4 7 9
2 0 0 .0 0 0 1 0 6 2 .2 0 0 3 1 2 . 2 0 0 3 0 4 .5 40 7 . 6 6 0 2 . 4 5 4
200 .0 00 1 0 8 3 .8 5 0 3 2 8 . 3 0 0 3 1 9 .2 20 9 . 0 8 0 2 .7 6 6
20 0 . 000 1 0 8 6 . 6 7 0 3 3 2 . 6 0 0 3 2 1 . 1 6 8 1 1 . 4 3 2 3 . 4 3 7
2 0 0 .0 00 1 1 0 2 .2 0 0 4 7 1 . 2 0 0 4 6 6 . 3 0 6 4 . 8 9 4 1 .0 3 9
2 0 0 .0 00 1 1 2 1 .9 6 0 4 7 8 . 8 9 0 4 7 6 . 7 0 7 2 . 1 8 3 0 .4 5 6
2 0 0 .0 0 0 1 1 3 4 . 2 6 0 4 8 6 . 0 0 0 4 8 3 . 1 8 4 2 . 8 1 6 0 . 5 7 9
2 00 .0 00 11 4 0 .4 9 0 4 9 1 . 0 0 0 4 8 6 . 4 7 7 4 . 5 2 3 0 . 9 2 1
20 0 . 0 00 1 1 5 1 .3 8 0 4 9 8 . 1 6 0 4 9 2 . 2 4 4 5 . 9 1 6 1 .1 8 8
20 0 . 0 00 1 1 7 0 .9 6 0 5 0 4 . 2 0 0 5 0 2 .6 5 5 1 . 5 4 5 0 . 3 0 6
2 0 0 .0 00 1 1 7 9 .8 9 0 5 1 2 . 1 0 0 5 0 7 . 4 2 1 4 . 6 7 9 0 . 9 1 4
2 0 0 .0 0 0 1 1 9 7 . 6 2 0 5 2 1 . 9 0 0 5 1 6 . 9 2 1 4 . 9 7 9 0 . 9 5 4
25 0 . 0 00 1 0 4 4 .3 2 0 3 0 0 . 1 0 0 2 9 2 . 5 2 2 7 . 5 7 8 2 . 5 2 5
2 5 0 . 0 0 0 1 0 7 2 . 0 0 0 3 1 7 . 2 0 0 3 1 0 .8 4 9 6 . 35 1 2 . 0 0 2
2 5 0 . 0 0 0 1 1 1 0 .8 2 0 3 5 1 . 6 0 0 3 3 7 .8 07 1 3 . 7 9 3 3 . 9 2 3
2 5 0 .0 0 0 1 1 1 7 . 2 7 0 3 6 5 . 2 0 0 3 4 2 . 4 6 4 2 2 . 7 3 6 6 . 2 2 6
2 5 0 . 0 0 0 1 1 3 6 . 6 3 0 4 7 8 . 7 0 0 4 7 9 .9 5 6 - 1 . 2 5 6 - 0 . 2 6 2
2 5 0 .0 00 1 1 5 8 . 5 5 0 4 9 1 . 1 0 0 4 9 1 . 9 2 3 - 0 . 8 2 3 - 0 . 1 6 8
2 5 0 . 0 0 0 1 1 6 9 . 5 5 0 4 9 7 . 0 0 0 4 9 7 . 9 3 0 - 0 . 9 3 0 - 0 . 1 8 7
2 5 0 . 0 0 0 1 1 9 1 . 1 8 0 5 1 2 . 3 0 0 5 0 9 . 7 5 7 2 . 5 4 3 0 . 4 9 6
2 5 0 . 0 0 0 1 2 0 0 .5 7 0 5 1 4 . 8 0 0 5 1 4 . 9 0 2 - 0 . 1 0 2 - 0 . 0 2 0
1 5 0 0 . 0 0 0 8 9 1 .8 1 0 2 0 1 . 4 0 0 1 9 9 . 0 5 6 2 . 3 4 4 1 . 1 6 4
1 5 0 0 .0 0 0 9 5 7 . 6 5 0 2 4 0 . 8 0 0 2 3 6 .4 0 0 4 .4 0 0 1 . 8 2 7
1 5 0 0 . 0 0 0 9 8 4 . 1 9 0 2 5 9 . 1 0 0 2 5 1 .9 7 0 7 . 1 3 0 2 . 7 5 2
1 5 0 0 . 0 0 0 9 8 7 .1 3 0 2 6 2 . 6 0 0 2 5 3 . 7 1 4 8 .8 8 6 3 . 3 8 4
1 5 0 0 . 0 0 0 1 0 1 4 . 7 5 0 2 7 6 . 2 0 0 2 7 0 . 2 8 5 5 . 9 1 5 2 .1 4 2
1 5 0 0 . 0 0 0 1 0 6 1 . 3 1 0 3 0 7 .5 0 0 2 9 9 .0 2 2 8 . 4 7 8 2 . 7 5 7
15C0.000 1 1 1 5 . 0 5 0 3 4 3 . 3 0 0 3 3 3 . 5 2 7 9 . 7 7 3 2 . 8 4 7
1 5 0 0 .0 0 0 1 1 4 2 . 7 6 0 3 6 2 .7 0 0 3 5 1 . 9 2 5 1 0 .7 7 5 2 . 9 7 1
1 5 0 0 .0 0 0 1 1 6 4 . 2 6 0 3 8 0 . 1 0 0 3 6 6 .5 07 1 3 . 5 9 3 3 . 5 7 6
1 5 0 0 . 0 0 0 1 1 8 9 . 5 5 0 3 9 3 . 8 0 0 3 8 4 .0 2 8 9 . 7 7 2 2 . 48 1
1 5 0 0 . 0 0 0 1 1 7 7 . 8 5 0 3 8 6 . 4 0 0 37 5 . 8 71 1 0 . 5 2 9 2 . 7 2 5
1 5 0 0 . 0 0 0 1 2 0 1 . 0 3 0 4 0 2 . 4 0 0 392 .1 21 1 0 . 2 7 9 2 . 5 5 4
STANDARD DEVIATION
7 .8 1 6 3 2 0 0
T2 379 127
TABLE 11
ENTHALPV FOR N-PENTANOL USING SRK EQUATION
PRESS T E MP HEXP
( PS I A ) (DEG.R) ( BTU/ IB)
150 .000 8 0 9 . 9 0 0 19 9 .000
1^0 .000 89 3 . 5 00 2 70 .8 00
15 0 .0 00 899 .100 271.100
1 5 0 . GOO 9 1 9 . 8 0 0 4 3 3 .0 00
150 .000 92 2 . 3 00 43 4 . 5 00
150 .00 0 9 5 9 . 2 0 0 4 5 9 .2 00
1 5 0 . O0G 9 6 4 . 3 0 0 4 6 2 . 6 0 0
150.000 1C19 .500 4 98 .5 00
1 50 .000 1050 .600 5 1 8 . 6 0 0
150 .000 1 0 51 .00 0 5 1 9 . 0 0 0
15 0 .000 107 5 . 200 5 3 4 .5 00
4 0 0 . COO 8 1 4 . 1 0 0 20 2 . 2 00
400 .000 817 .5 00 2 0 4 .8 0 0
400 .00 0 8 o 9 . 6 0 0 2 4 6 . 7 0 0
40 0 .0 00 9 4 9 . 2 0 0 31 1 .3 00
400 .000 970 .700 329 .500
400 .000 9 7 0 . 9 0 0 3 2 9 . 6 0 0
I C O . 000 1 0 0 9 .6 0 0 3 6 6 .0 00
40 0 . 000 102O.200 47 2 . 000
40 0 . 000 10 28 . * 0 0 473.  600
4 0 0 .0 00 1 0 2 3 .5 0 0 47 3 . 7 00
400 .00 0 1 0 5 2 . 100 48 5 . 0 00
4 0 0 . 0 0  0 1 0 6 1 . 7 0 0 5 0 2 . 5 0 0
400 .000 1070 .900 510 .6 00
STANDARD
H C A L C •  D I F F .  P E R . D I F F
( B T U / I B ) ( B T U / I B ) (%)
1 64 .651 3 4 . 34 9 17 . 26 1
2 3 1 .5 38 3 9 . 2 6 2 1 4 . 4 9 9
232 .028 3 9 . 0 7 2 1 4 . 4 1 2
4 0 5 .4 7 6 2 7 .5 2 4 6 . 3 5 7
4 0 6 .9 29 2 7 . 5 7 1 6 . 3 4 5
4 2 8 .5 27 30 .673 6 . 6 8 0
4 3 1 . 5 3 7 3 1 . 0 6 3 6 .7 1 5
4 6 4 . 5 4 6 3 3 .9 5 4 6 .811
483 .521 3 5 . 0 7 9 6 . 7 6 4
48 3 . 766 3 5 . 2 3 4 6 . 7 8 9
498 .731 35 .7 69 6 .69  2
166 .951 35 .249 1 7 . 4 3 3
169 . 341 3 5 . 4 5 9 1 7 . 3 1 4
2 0 7 .4 2 9 3 9 . 2 7 1 15.918
272 .479 38 .8 21 12 .471
2 9 2 .1 86 37 . 3 1 4 1 1 . 3 2 4
2 9 2 . 7 5 4 3 6 . 6 4 6 11 .179
333 .9 70 3 2 . 0 3 0 8 .751
440 .940 31.060 6.581
4 4 2 .7 15 30 .885 6 .5 2 1
4 4 2 .7 95 30 .9 0 5 6 . 5 2 4
460 .852 2 4 . 1 4 8 4 . 9 7 9
467 .8 84 3 4 . 6 1 6 6 .8 8 9
4 7 4 .5 2 3 3 6 . 0 7 7 7 . 0 6 6
DEVIATION
3 4 . 0 6 9 4 2 0 0
r 2 3 7 > 128
TABLE 12
ENTHALPiY FOR N-HEX ANOL USING SPK EQUATION
P R E S S TEMP HEAP HCALC. D I F F . P E R . D I i
( P S i A ) CD EG. R ) CBTU/IB ) ( B T U / I B ) ( B T U / I B ) (%}
2 0 0 .0 0 0 84 9 . 3 00 22 5 . 000 189 .948 3 5 . 0 5 2 1 5 .5 7 9
200 .000 914 .1 00 276.500 233 .077 3 8 . 4 2 3 1 3 . 8 9 6
2 0 0 . 0 0 0 9 1 6 . 1 0 0 27 8 .0 0 0 2 3 9 . 6 3 7 3 8 . 3  63 13 .800
200 .000 91 6 .2 00 27 8 . 200 23 9 . 715 3 8 .4 8 5 1 3 . 8 3 4
200 .000 999 .200 4 60 .100 439 .111 20 .989 4 . 5 6 2
2 0 0 . 0 0 0 10 04 .700 463 .5 00 4 4 2 .5 5 3 2 0 .9 4 7 4 . 51 9
200 .000 101 3 . 400 47 3 .000 451 .142 2 1 .8 5 8 4 .621
200 .CO 0 103 0 .200 48 1 .400 45 8 . 565 2 2 . 8 3 5 4.743*
200 .000 1 0 3 2 .3 0 0 482 .700 45 9 .889 22 . 81 1 4 . 7 2 6
2 0 0 . COO 1057 .800 50 0 .500 47 6 . 0 34 2 4 . 4 6 6 4 .8 8 8
2 0 0 . 00C 1080 .100 5 1 6 .2 0 0 490.272 2 5 . 9 2 8 5 . 02 3
200 .000 10 98 .20 0 52 3 .5 00 50 1 .9 18 2 6 . 5 8 2 5 . 03 0
40 0 .000 8 4 ) •60 0 225 .500 18 9 .6 9 3 35 .807 15 .8 79
4 0 0 . 0 0 0 8 6 1 . 7 0 0 2 2 7 .4 00 19 1 . 179 3 6 .2 21 15 .928
40 0 . 0 00 95 4 .9 00 308 .7 00 269 .611 3 9 . 0 8 9 1 2 .6 62
400 .00 0 10 10 .000 3 5 3 . 5 0 0 31 7 . 7 93 3 5 . 7  07 10 .101
400 .000 1 03 4 .300 37 3 . 500 34 1 .951 31 . 54 9 8 . 4 4 7
4 0 0 . COO 1079 .300 434 .000 472 .121 11 . 87 9 2 .454
400 .000 1062 .3 00 486 .1 00 473 .982 1 2 . 1 1 8 2 . 49 3
4 0 0 .000 1091 .300 49 5 . 500 48 0 .615 1 4 . 8 8 5 3 . 0 0 4
4 00 .000 1100 .500 5 0 4 . 70C 437 .311 17 .3 8 9 3 .445*
4 C 0 . 000 1 1 0 8 . 900 5 1 3 . 0 0 0 49 3 .3 70 1 9 .6 3 0 3 . 82 7
I CO.000 1 10 9 .000 5 1 3 . 3 0 0 49 3 . 4 42 1 9 .8 5 8 3 .8 6 9
STANDARD DEVIATION





(P SI A) (DEG.R) ( B T U / I B )
20 0 . 0 00 7 7 4 . 5 0 0 1 3 4 . 4 0 0
2 0 0 .0 00 8 2 2 . 0 0 0 1 6 0 . 9 0 0
200 .0 00 9 0 0 . 5 0 0 2 0 7 . 5 0 0
20 0 . 0 00 9 6 0 . 5 7 0 2 4 6 . 2 0 0
2 0 0 .0 00 1 0 1 6 . 2 0 0 2 7 8 . 8 0 0
2 0 0 .0 0 0 1 0 6 2 . 2 0 0 3 1 2 . 2 0 0
200 .0 00 1 0 8 3 . 8 5 0 3 2 8 . 3 0 0
2 00 .000 1 0 8 6 . 6 7 0 3 3 2 .6 0 0
2 0 0 .0 00 1 1 0 2 . 2 0 0 4 7 1 . 2 0 0
2 00 .0 00 1 1 2 1 .9 8 0 4 7 8 . 8 9 0
2 00 .000 1 1 3 4 . 2 6 0 4 8 6 . 0 0 0
2 0 0 .0 00 1 1 4 0 . 4 9 0 4 9 1 .0 0 0
2 0 0 . 0 0 0 1 1 5 1 . 3 8 0 4 9 8 . 1 6 0
2 0 0 .0 00 1 1 7 0 . 9 6 0 5 0 4 . 2 0 0
2 0 0 .0 00 1 1 7 9 . 8 9 0 5 1 2 . 1 0 0
200 .0 00 1 1 9 7 .6 2 0 521.900 ,
250 .0 00 1 0 4 4 .3 2 0 3 0 0 .1 0 0
2 50 .0 00 1 0 7 2 . 0 0 0 3 1 7 . 2 0 0
2 5 0 . 0 0 0 1 1 1 0 .8 2 0 3 5 1 . 6 0 0
2 5 0 . 0 0 0 1 1 1 7 .2 7 0 3 6 5 . 2 0 0
2 5 0 .0 00 1 1 3 6 . 6 3 0 4 7 8 . 7 0 0
25 0 . 0 00 1 1 5 8 . 5 5 0 4 9 1 . 1 0 0
2 5 0 . 0 0 0 1 1 6 9 . 5 5 0 4 9 7 . 0 0 0
2 5 0 . 0 0 0 1 1 9 1 . 1 8 0 5 1 2 . 3 0 0
25 0 .0 00 1 2 0 0 . 5 7 0 5 1 4 . 8 0 0
1 5 0 0 . 0 0 0 8 9 1 . 8 1 0 2 0 1 . 4 0 0
1 5 0 0 . 0 0 0 9 5 7 .6 5 0 2 4 0 . 8 0 0
1 5 0 0 . 0 0 0 9 8 4 . 1 9 0 2 5 9 .1 00
1 5 0 0 .0 0 0 9 8 7 . 1 3 0 2 6 2 . 6 0 0
1 5 0 0 . 0 0 0 1 0 1 4 . 7 5 0 2 7 6 . 2 0 0
1 5 0 0 .0 0 0 1 0 6 1 . 3 1 0 3 0 7 . 5 0 0
1 5 0 0 . 0 0 0 1 1 1 5 . 0 5 0 3 4 3 . 3 0 0
1 5 0 0 . 0 0 0 1 1 4 2 . 7 6 0 3 6 2 . 7 0 0
1 5 0 0 .0 0 0 1 1 6 4 . 2 6 0 3 8 0 . 1 0 0
1 5 0 0 .0 0 0 1 1 8 9 . 5 5 0 3 9 3 . 8 0 0
1 5 0 0 .0 0 0 1 1 7 7 . 8 5 0 3 8 6 . 4 0 0
1 5 0 0 . 0 0 0 1 2 0 1 . 0 3 0 4 0 2 . 4 0 0
USING SR K( l )  EQUATION 
HCALC. D I F F .  PER.DIFF
( B T U / I B ) ( B T U / I B ) (%)
1 1 7 . 3 3 0 1 7 .0 7 0 1 2 .7 01
1 4 2 . 7 8 8 1 8 . 1 1 2 1 1 .2 5 7
1 8 7 . 0 8 2 2 0 . 4 1 8 9 .8 4 0
2 2 2 . 9 5 7 2 3 . 2 4 3 9 . 4 4 1
2 5 7 .9 11 2 0 . 8 8 9 7 . 4 9 3
2 8 8 . 3 3 8 2 3 . 8 6 2 7 . 6 4 3
3 0 3 . 2 5 9 2 5 . 0 4 1 7 . 6 2 7
3 0 5 . 2 3 7 2 7 . 3 6 3 6 .2 2 7
4 5 0 . 1 4 3 2 1 . 0 5 7 4 . 4 6 9
4 6 0 . 5 5 4 1 8 . 3 3 6 3 . 8 2 9
4 6 7 .0 3 7 1 8 . 9 6 3 3 . 9 0 2
4 7 0 . 3 3 2 2 0 . 6 6 8 4 .2 0 9
4 7 6 . 1 0 4 2 2 . 0 5 6 4 .4 2 7
4 8 6 .5 2 2 1 7 . 6 7 8 3 . 5 0 6
4 9 1 . 2 9 2 2 0 . 8 0 8 4 . 0 6 3
5 0 0 . 7 9 7 2 1 . 1 0 3 4 .0 4 3
2 7 6 . 1 0 4 23 .9 9 6 7 . 9 9 6
2 9 4 . 7 5 4 2 2 . 4 4 6 7 . 0 7 6
3 2 2 . 1 1 5 2 9 . 4 8 5 8 . 3 8 6
3 2 6 . 8 3 3 3 8 .3 6 7 10 . 50 6
4 6 3 . 8 3 3 1 4 . 8 6 7 3 . 1 0 6
4 7 5 . 8 1 0 1 5 . 2 9 0 3 . 1 1 4
4 8 1 .8 20 1 5 . 1 8 0 3 . 0 5 4
4 9 3 . 6 5 6 1 8 . 6 4 4 3 . 6 3 9
4 9 8 . 8 0 4 1 5 .9 9 6 3 . 1 0 7
1 8 0 .4 57 2 0 . 9 4 3 1 0 . 3 9 9
2 1 8 . 7 4 8 2 2 . 0 5 2 9 . 1 5 8
2 3 4 . 6 8 8 2 4 . 4 1 2 9 . 4 2 2
2 3 6 . 4 7 2 2 6 . 1 2 8 9 . 9 5 0
2 5 3 . 4 1 0 2 2 . 7 9 0 8 .2 5 1
2 8 2 . 7 1 6 2 4 . 7 8 4 8 .0 6 0
3 1 7 . 7 8 3 2 5 . 5 1 7 7 . 4 3 3
3 3 6 . 4 2 4 2 6 . 2 7 6 7 . 2 4 5
3 5 1 . 1 7 2 2 8 . 9 2 8 7 .6 1 1
3 6 8 . 8 5 9 2 4 .9 4 1 6 . 3 3 3
3 6 0 . 6 2 9 25 .7 7 1 6 .6 6 9
3 7 7 . 0 1 7 2 5 . 3 8 3 6 .3 0 8
STANDARD DEVIATION




b NTHALP1Y FOR N-PlbNT ANOL USING S R K ( l )  EQUATION
PRESS TEMP HEXP HCALC. D IF F . PER.Dll
(P S IA ) (DEG.R) (BTU/ IB ) ( 3 T U / I 3 ) ( B T U / I B ) (%>
1 * 0 . 0 0 0 8 0 9 .9 0 0 19 9 .000 175 .573 2 3 .4 2 7 11 .773
1 5 0 . COO 8 98 .500 270.800 244 .394 2 6 . 4 0 6 9 .751
150 .0 00 8 9 9 .1 00 2 7 1 . 1 0 0 24 4 .8 93 2 6 . 2 0 7 9 . 6 6 7
150 .000 919 .8 00 433 .000 41 1 . 6 98 2 1 . 3 0 2 4 .9 20
150 .000 922 .300 434 .500 413 .1 49 21.351 4 .9 1 4
15 0 . 0 00 9 5 9 . 2 0 0 4 5 9 .2 00 4 3 4 .7 15 2 4 .4 85 5 . 3 3 2
150 .000 98 4 .3 00 462 .600 437 .720 2 4 . 8 8 0 5 .3 7 8
15 0 . 000 1 0 19 .50 0 49 8 . 500 470 .692 2 7 . 8 0 8 5 . 5 7 8
1 50 .0 00 1 0 5 0 . 600 5 1 8 . 6 0 0 489 .648 2 8 . 9 5 2 5 . 5 8 3
150.000 1051 .00 0 51 9 . 000 48 9 . 894 2 9 . 1 0 6 5 .6 0 8
150 .000 10 75 .200 5 3 4 .5 0 0 5 0 4 . 8 4 4 2 9 . 6 5 6 5 .5 4 8
40 0 . 0 00 314 .100 20 2 . 200 1 7 7 .9 69 2 4 . 2 3 1 11 .9 8 4
40 0 .000 817 .500 204 .800 180 .455 24 .345 11 .8 8 7
40 0 . 000 8 6 9 .6 00 24 6 . 700 21 9 .7 62 26 . 93 8 10 .919
4 00 .0 00 9 4 9 .2 00 31 1 . 300 2 3 5 .7 29 2 5 .5 71 8 .214
400 .000 9 7 0 . 7 0 0 3 2 9 . 5 0 0 3 0 5 . 5 6 9 2 3 . 9 3 1 7 .263
40 0 .0 00 9 7 0 . 9 0 0 32 9 . 6 00 305 .761 23 . 83 9 7 . 2 3 3
ICO.COO 1009 .600 366 .000 346 .945 1 9 .0 5 5 5 .2 0  6
4 0 0 .0 00 102 6 . 200 4 72 .0 00 44 8 . 3 86 2 3 . 6 1 4 5 . 0 0 3
400 .000 1024 .400 47 3 . 600 450 .122 2 3 . 4 7 8 4 .957
40 0 .000 10 28.500 473 .700 450 .201 23 . 4 9 9 4.961
400 . 000 1 0 5 2 .1 0 0 46 5 .0 0 0 467 .981 17 . 01 9 3 . 5 0 9
I C O . 000 10 6 1 .7 0 0 5 0 2 . 5 0 0 474 .940 2 7 .5 6 0 5 . 48 5
4 0 0 . COO 1 0 70 .90 0 5 1 0 .6 0 0 481 .521 2 9 . 0 7 9 5 . 6 9 5
STANDARD DEVIATION




ENTHALPY FOR N-HEXANOL USING SRKC1) EQUATION
PRESS TEMPI hexp;
CPSTA) (DEG.R) ( B T U / I B )
2 0 C . 000 8 4 9 .300 225 .000
200.00 0 9 1 4 . 1 0 0 2 7 6 . 5 0 0
2 00 .000 9 1 6 . 1 0 0 27 8 .000
2 0 0 . CGO 91 6 . 200 278 .200
2 00.  000 9 9 9 . 2 0 0 46 0 . 1 00
200.000 10 04 .70 0 46 3 .500
200.000 1018 .400 473 .000
2 00 .00  0 1 0 3 0 . 2 0 0 4 8 1 .4 0 0
2C0.C0C 1 0 3 2 .3 0 0 482 .700
20 0 . 0 00 1057.6 00 5 0 0 . 5 0 0
20 0 .000 10 8 0 .1 0 0 5 1 6 . 2 0 0
200 .000 10 98 .200 5 28 .500
4 00 .000 84 9 .6 0 0 2 2 5 . 5 0 0
4 0 0 . OOC 8 5 1 .7 0 0 22 7 . 400
400 .000 95 4 . 900 308 .700
4 0 0 . COO 10 1 0 .0 0 0 353.  500
400.000 10 34 .300 3 73 .500
10 0 • 0 !j  0 1 0 7 9 . 3 0 0 484.  000
40 0 . 0 00 1 0 8 2 . 3 0 0 48 6 . 100
400 .000 10 91 .30 0 495 .500
400 .000 1 1 0 0 .5 0 0 5 0 4 . 7 0 0
400 .000 1 1 0 8 . 900 5 13 .0 00
400 .000 1 1 0 9 . OCO 5 1 3 .3 00
HCALC • D IF F .  PiER.DIFF
( B T U / I B ) ( B T U / I B ) (%)
19 4 . 772 3 0 .2 2 8 13 . 43 5
2 4 3 .2 3 9 3 3 . 2 6 1 1 2 .0 2 9
24 4 .799 3 3 . 2 0 1 11 .943
24 4 . 877 3 3 . 3 2 3 1 1 .978
43 2 .188 2 7 . 9 1 2 6 . 0 6 6
43 5 . 607 2 7 . 8 9 3 6 . 0 1 8
444 .145 2 8 .855 6 .100
45 1 . 528 2 9 . 8 7 2 6 . 2 0 5
45 2 . 945 2 9 . 8 5 5 6 . 1 8 5
4 6 8 .9 16 3 1 . 5 8 4 6 . 31 1
48 3 .098 3 3 . 1 0 2 6 . 4 1 3
4 9 4 . 7 0 3 3 3 . 7 9 7 6 . 39 5
194 .4 96 3 1 . 0 0 4 13.749
196 .001 3 1 . 3 9 9 13 . 8 0 8
274 .591 3 4 .1 0 9 11 .049
322 .047 31 . 4 5 3 8 .898
3 4 5 . 6 3 4 2 7 . 8 6 6 7 .4 6 1
466 .241 1 7 . 7 5 9 3 . 6 6 9
4 68 .0 64 1 8 . 0 3 6 3 .710
4 74 .575 20 . 9 2 5 4 . 2 2 3
4 8 1 .1 65 2 3 . 5 3  5 4.663
497 .141 2 5 . 8 5 9 5 . 0 4 1
4 8 7 . 2 1 2 2 6 . 0 8 8 5 . 0 8 2
STANDARD DEVIATION
2 9 . 1 1 7 1 6 0 0
T-2379 132
APPENDIX G




ENTHALPY DEPARTURE F O P  M-CRESQL U S I N G  BteR EQUATION
PiRESS TEMP HEXP HCALC. D I F F . PER.DIFF
( P S I A ) (DEG.R) ( B T U / I B ) ( B T U / I B ) ( B T U / I B ) (A)
200.000 7 74 .5 00 204 .910 20 0 . 3 77 4 . 5 3 3 2 .212
2 0 0 . 0 0 0 8 2 2 . 0 0 0 1 9 6 . 9 4 0 1 9 2 .7 39 4 . 2 0 1 2 .1 33
2 0 0 . 0 0 0 9 0 0 .5 0 0 1 8 2 .8 0 0 18 0 . 3 96 2 . 4 0 4 1 .315
2 0 0 . 0 0 0 9 6 0 . 5 7 0 1 7 0 . 3 8 0 171 .094 - 0 . 7 1 4 - 0 . 4 1 9
20 0 . 000 1 0 1 6 . 2 0 0 1 6 3 . 1 5 0 16 2 . 4 39 0 .7 1 1 C.436
200 .000 10 6 2 .2 0 0 1 5 1 .4 30 1 5 5 .0 8 3 - 3 . 6 5  3 - 2 . 4 1 2
2 0 0 . 0 0 0 1 0 8 3 .8 5 0 1 4 5 . 7 4 7 15 1 .488 - 5 . 7 4 1 - 3 . 9 3 9
2 00 .0 00 1 0 8 6 . 6 7 0 1 4 2 .8 1 0 1 5 1 .0 11 - 8 . 2 0 1 - 5 . 7 4 2
2 0 0 . CCO 1102 .200 1 1 . 7 7 0 1 7 .5 4 6 - 5 . 7 7 6 - 4 9  .092
2 00 .0 00 1 1 2 1 . 9 6 0 1 3 . 8 0 0 1 6 . 4 3 6 - 2 . 6 3 6 - 1 9 . 0 9 9
20 0 .0 00 1 1 3 4 . 2 6 0 1 2 . 7 9 0 1 5 . 8 1 2 - 3 . 0 2 2 - 2 3 . 6 2 6
2 0 0 . 0 0 0 1 1 4 0 . 4 9 0 1 0 . 9 0 0 15.512 - 4 . 6 1 2 - 4 2 . 3 1 4
2 0 0 .0 00 1 1 5 1 . 3 8 0 9 .  190 1 5 . 0 1 3 - 5 . 8 2 3 - 6 3 . 3 6 7
200 .000 11 7 0 .9 6 0 1 3 . 0 3 0 14 .1 8 8 - 1  .158 - 8 . 6 8 4
2 0 0 . 0 0 0 1 1 7 9 . 8 9 0 9 . 6 7 0 13.83  8 - 4 . 1 6 6 - 4 3 . 1 0 1
2 0 0 . COG 1 1 9 7 .6 2 0 8 . 9 4 0 13 .1 8 7 - 4 . 2 4 7 - 4 7 . 5 1 1
250 .000 10 4 4 .3 2 0 1 5 5 . 0 0 0 157 .990 - 2 . 9 9 0 - 1 . 9 2 9
2 5 0 .0 0 0 1 0 7 2 . 0 0 0 ' 1 5 1 . 1 3 0 153 .5 10 - 2 .  380 - 1 . 5 7 5
2 5 0 .0 00 1 1 1 0 . 920 1 3 5 . 6 0 0 1 4 6 . 9 0 8 - 1 1 . 3 0 8 - 8 . 3 3 9
2 5 0 . 0 0 0 1 1 1 7 . 2 7 0 1 2 5 .1 7 7 1 4 5 . 7 5 6 - 2 0 . 5 7 9 - 1 6 . 4 4 0
2 5 0 .0 0 0 1 1 3 6 . 6 3 0 2 1 . 2 7 0 20 .938 0 . 3 3 2 1 .560
250 .0 00 11 5 8 . 5 5 0 1 9 . 8 6 0 1 9 . 4 1 9 0 .4 4 1 2.221
2 5 0 . 0 0 0 1 1 6 9 . 5 5 0 1 9 . 5 1 7 1 8 .7 3 9 0 . 7 7 6 3 .964
2 5 0 . 0 0 0 1 1 9 1 .1 8 0 1 5 . 2 3 7 1 7 .5 3 3 - 2 . 2 9 6 - 1 5 . 0 6 9
250 .000 1 2 0 0 . 570 1 7 . 5 5 7 17 .0 5 5 0 .50 2 2 .8 59
1 5 0 0 . 0 0 0 8 9 1 . 8 1 0 1 8 5 . 2 0 0 180 .1 22 5 .0 7 8 2 .7 4?
15 0 0 .0 0 0 9 5 7 . 6 5 0 1 7 4 .4 8 0 17 0 .370 4 .110 2 . 35 6
1 5 0 0 .0 0 0 9 8 4 . 1 9 0 1 6 8 .1 4 0 166 .502 1 .63 8 0 .9 7 4
1 5 0 0 .0 0 0 9 8 7 . 1 3 0 1 6 5 . 9 7 0 1 6 6 .0 75 - 0 . 1 0 5 - 0 . 0 6 3
15 0 0 .0 0 0 101.4.750 1 6 5 .0 8 0 1 6 2 . 0 7 6 3 .0 0 4 1 .820
1 5 0 0 .0 0 0 1 0 6 1 .3 1 0 1 5 5 . 7 0 8 1 5 5 .3 5 6 0 .352 0 . 2 2 6
1 5 0 0 .0 0 0 1 1 1 5 . 0 5 0 1 4 6 .0 0 0 14 7 . 5 41 - 1 . 5 4 1 -1 .055
1 5 00 .00 0 11 4 2 .7 6 0 1 4 0 .3 30 1 4 3 . 4 3 6 - 3 . 1 0 6 - 2 . 2 1 3
15 0 0 .0 0 0 1 1 6 4 . 2 6 0 1 3 3 . 7 4 0 140 .1 89 - 6 . 4 4 9 - 4 . 8 2 2
1 5 0 0 .0 0 0 1 1 8 9 . 5 5 0 1 3 2 .9 0 0 1 3 6 . 2 7 4 - 3 . 3 7 4 - 2 . 5 3 8
1 5 0 0 . 0 0 0 1 1 7 7 . 8 5 0 1 3 4 . 3 3 0 138 .100 - 3 . 7 7 0 - 2 . 8 0 7
1 5 0 0 .0 0 0 1 2 0 1 . 0 3 0 1 3 0 . 2 0 0 1 3 4 . 4 5 2 - 4 . 2 5 2 - 3 . 2 6 6
200 .0 00 5 2 5 . 0 0 0 257 .8 50 24 1 .299 16 .5 51 6 .419
STANDARD DEVIATION




ENTHALPY DEPARTURE FOR N-PENTANQL USING BWR EQUATION
PRESS TEMP HEXP HCALC. DI FF . PER.DIFF
( PSIA) (DEG.R) ( BTU/ IB) (B T U / I B ) ( B T U / I B ) (%)
150 .000 8 0 9 .9 00 1 9 6 . 4 5 0 1 8 7 .2 35 9 . 2 1 5 4 . 6 9 1
150*000 8 9 8 .5 0 0 1 7 0 . 1 0 0 1 6 7 . 4 6 3 2 . 6 3 7 1 . 5 5 0
150 .000 8 9 9 . 1 0 0 1 7 0 . 1 1 0 1 6 7 . 3 2 3 2 .7 8 7 1 . 6 3 8
150 .000 9 1 9 .8 0 0 19 . 31 0 1 6 . 4 8 9 2 .821 14 . 61 1
150 .000 9 2 2 .3 0 0 1 9 . 1 6 8 1 6 . 3 2 8 2 .840 1 4 . 8 1 8
150 .000 9 5 9 . 2 0 0 1 4 . 7 4 0 14 . 2 4 6 0 . 4 9 4 3 . 3 5 2
150 .000 96 4 . 3 00 1 4 .1 8 5 1 3 .9 9 5 0 .1 90 1 .341
15 0 . 0 00 1 0 1 9 . 500 9 . 7 3 0 1 1 .6 9 6 - 1 . 9 6 6 - 2 0 . 2 0 4
15 0 . 000 1 0 5 0 . 6 0 0 7 . 8 7 5 1 0 .6 6 2 - 2 . 7 8 7 - 3 5 . 3 9 7
150 .0 00 1 0 5 1 . 0 0 0 7 . 7 1 0 1 0 . 6 5 0 - 2 . 9 4 0 - 3 8 . 1 3 4
15 0 .000 1 0 7 5 .2 0 0 6 . 6 5 9 9 . 9 4 5 - 3 . 2 8 6 - 4 9 . 3 5 3
4 0 0 .0 00 8 1 4 . 1 0 0 1 9 5 .3 20 13 6 . 1 77 9 .1 4 3 4 .6 81
400 .000 8 1 7 .5 0 0 19 4 . 4 10 18 5 .4 4 4 8 .966 4 .6 1 2
400 .000 869 .6 00 17 9 . 000 1 7 4 .1 5 7 4 .8 4 3 2 .7 0 5
400 .000 9 4 9 . 2 0 0 15 7 . 1 00 1 5 5 .7 94 1 .3 0 6 0 .8 3 1
400 .000 97 0 .7 00 15 0 . 8 70 150 .157 0 .7 1 3 0 .4 7  2
40 0 . 0 00 97 0 . 900 1 5 0 . 8 8 0 1 5 0 .1 02 0 . 7 7 8 0 . 5 1 6
400 .000 10 0 9 .6 0 0 1 3 6 .5 00 13 7 .692 - 1 . 1 9 2 - 0 . 8 7 3
400 .000 10 2 6 .2 0 0 40 .130 4 0 .8 8 8 - 0 . 7 5 8 -1 .889
40 0 .000 1 0 2 8 .4 0 0 3 9 . 8 1 9 4 0 . 3 0 5 - 0 . 4 8 6 - 1 . 2 2 0
4 00 .000 1 0 2 8 .5 0 0 3 9 . 7 7 7 40 .2 7 9 - 0 . 5 0 2 - 1 . 2 6 2
40 0 .000 1 0 5 2 . 1 0 0 4 2 . 3 6 0 3 5 .2 7 3 7 . 0 8 7 16 .731
40 0 .000 1 0 6 1 .7 0 0 3 0 . 5 7 0 3 3 .6 7 5 - 3 . 1 0 5 - 1 0 . 1 5 7
400 .000 1 0 7 0 .9 0 0 2 7 .9 7 0 32 . 30 3 - 4 . 3 3 3 - 1 5 . 4 9 1
150 .000 5 3 7 . 0 0 0 2 7 8 .6 00 2 49 .6 15 2 8 .9 8 5 1 0 .4 0 4
STANDARD DEVIATION




ENTHALPY DEPARTURE FOR N-HEXANOL USING BfcR EQUATION
PRESS TEMP HEXP HCALC. DIF F . PER.DIFF
(FSXA) (DEG.R) ( B T U / I B ) ( B TU / I B ) ( B T U / I B ) (%)
200*000 849 .3 00 1 6 7 .8 8 0 1 6 4 .5 86 3 . 2 9 4 1 .962
20 0 .000 914 .1 00 1 5 0 . 8 4 5 1 5 2 .5 0 9 - 1 . 6 6 4 - 1 .103
200 .000 9 1 6 .1 00 1 5 0 . 4 3 0 15 2 .127 - 1 . 6 9 7 - 1 .123
200 .000 9 1 6 .2 0 0 15 0 .2 9 0 15 2 . 1 08 - 1 . 8 1 8 -1 .209
200 .000 99 9 .2 00 1 5 . 1 8 0 16 .750 - 1 . 5 7 0 -1 0 .343
200 .000 100 4 . 700 1 4 . 9 8 0 1 6 . 4 1 4 - 1 . 4 3 4 - 9 .571
200 .000 1 0 1 8 .4 0 0 13 . 5 0 0 1 5 . 6 2 9 - 2 . 1 2 9 -1 5 .771
200 .0 00 10 3 0 .2 0 0 1 2 . 0 6 0 1 5 . 0 0 7 - 2 . 9 4 7 - 2 4 .437
2 00 .000 10 3 2 .3 0 0 1 2 . 0 0 0 14 .9 01 - 2 . 9 0 1 - 2 4 .176
200 . 000 1 0 5 7 .8 0 0 9. 470 1 3 . 7 1 4 - 4 . 2 4 4 - 4 4 .816
200 .000 1 0 9 0 . 100 7 . 3 1 7 12 .8 0 5 - 5 . 4 8 8 - 7 5 .010
20 0 .000 10 9 8 .2 0 0 6 . 1 4 8 12 .141 - 5 . 9 9 3 - 9 7 .483
400 .000 84 9 . 6 0 0 1 6 7 . 5 4 0 1 6 4 . 4 3 4 3 . 1 0 6 1 .854
400 .000 85 1 . 700 16 6 .7 2 8 1 6 4 .0 52 2 .6 7 6 1 .605
40 0 .000 9 5 4 . 9 0 0 1 4 1 .2 50 1 4 4 . 8 1 4 - 3 . 5 6 4 - 2 . 5 2 3
4 00 .0 00 1 0 1 0 . 000 1 2 3 . 0 7 0 1 3 3 .1 29 - 5 . 0 5 9 - 3 .950
4 00 .000 1 0 3 4 .3 0 0 1 2 2 . 4 0 0 12 6 .9 3 5 - 4 . 5 3 5 -3 .705
400 .000 1 0 7 9 . 8 0 0 39 .330 31 .158 8 .1 7 2 20 . 7 7 9
400 .000 1 0 3 2 . 3 0 0 38 . 76 0 3 0 .7 77 7 . 9 8 3 20 .595
400 .000 1 0 9 1 .3 0 0 3 4 .8 9 0 2 9 .5 0 3 5 . 3 8 7 15 .441
4 00 .0 00 1 1 0 0 . 5 0 0 3 1 .3 70 28 .328 3 . 0 4 2 9 .696
40 0 .000 1 1 0 8 .9 0 0 2 8 .2 8 0 2 7 .3 5 0 0 . 9 3 0 3 . 28 9
400 .000 1 1 0 9 .0 0 0 2 8 . 0 4 7 2 7 . 3 3 9 0 . 7 0 8 2 .526
200 .000 5 3 7 . 0 0 0 2 5 4 .5 2 8 22 4 . 758 29 .7 70 11 . 6 9 6
STANDARD DEVIATION
7 . 25 169 30
12379 136
TABLE 4
Using E q u a t i o n  3 . 9
ENTHALPY DEPARTURE POP M-CRFSOL USING BWP 4STEAK,
PRESS TEMP HEXP HCALC. D I F F . PFP.Di
( P S I A ) (DEG.R) ( B T U / I 8 ) ( B T U / I B ) ( B T U / I B ) ( t )
2 0 0 . 0 0 0 7 7 4 . 5 0 0 2 0 4 . 9 1 0 1 9 7 . 5 9 7 7 . 3 1 3 3 . 5 6 9
2 0 0 . 0 0 0 8 2 2 . 0 0 0 1 9 6 . 9 4 0 1 9 0 . 7 6 0 6 . 1 6 0 3 . 1 2 8
2 0 0 . 0 0 0 9 0 0 . 5 0 0 1 8 2 . 8 0 0 1 7 9 . 6 2 4 3 . 1 7 6 1 . 7 3 9
200 .00  0 9 6 0 . 5 7 0 1 7 0 . 3 8 0 1 7 1 . 0 8 8 - 0 . 7 0 b - 0 . 4 1 5
2 0 0 . 0 0 0 1 0 1 6 . 2 0 0 1 6 3 . 1 5 0 1 6 3 . 0 3 6 0 . 1 1 4 0.C70
2 0 0 . 0 0 0 1 0 6 2 . 2 0 0 1 5 1 . 4 3 0 1 5 6 . 1 0 1 - 4 . 6 7 1 - 3 . 0 6 4
2 0 0 . 00C 1 0 8 3 . 8 5 0 1 4 5 . 7 4 7 1 5 2 . 6 7 7 - 6 . 9 3  0 - 4 . 7 5 5
2 0 0 . 0 0 0 1 0 8 6 . 6 7 0 1 4 2 . 8 1 0 1 5 2 . 2 2 1 - 9 . 4 1 1 - 6 . 5 9 0
2 0 0 . 0 0 0 1 1 0 2 . 2 0 0 1 1 . 7 7 0 1 9 . 1 7 0 - 7 . 4 0 0 - 6 2 . 6 7 3
2 0 0 . 0 0 0 1 1 2 1 . 9 6 0 1 3 . 6 0 0 1 7 . 6 5 9 - 3 . 8 5 9 - 2 ^ . 9 6 ?
2 0 0 . 0 0 0 1 1 3 4 . 2 6 0 1 2 . 7 9 0 1 6 . 8 4 0 - 4 . 0 5 0 - 3 1 . 6 6 9
200 .00  C 1 1 4 0 . 4 9 0 1 0 . 9 0 0 1 6 . 4 5 4 - 5 . 5 5 4 - S O . 957
2 0 0 . 0 0 0 1 1 5 1 . 3 6 0 9 . 1 9 0 1 5 . 8 2 1 - 6 . 6 3 1 - 7 2 . 1 5 ?
2 0 0 . 0 0 0 1 1 7 0 . 9 6 0 1 3 . 0 3 0 1 4 . 7 9 6 - 1 w766 - 1 3 . 5 5 2
2 0 0 . 0 0 0 1 1 7 9 . 8 9 0 9 . 6 7 0 1 4 . 3 7 0 - 4 . 7 0 0 - 4 8 . 6 0 7
2 0 0 . 0 0 0 1 1 9 7 . 6 2 0 8 . 9 4 0 1 3 . 5 9 1 - 4 . 6 5 1 - 5 2  .02  *3
2 5 0 . 0 0 0 1 0 4 4 . 32C 1 5 5 . 0 0 0 1 5 8 . 8 5 5 - 3 . 8 5 5 - 2 . 4 8 7
2 5 0 . 0 0 0 1 0 7 2 . 0 0 0 1 5 1 . 1 3 0 1 5 4 . 6 1 0 - 3 . 4 8 0 - 2 . 3 0 3
2 5 0 . OCC 1 1 1 0 . 8 2 0 1 3 5 . 6 0 0 1 4 8 . 2 9 2 - 1 2 . 6 9 2 - 9 . 3 6 0
2 5 0 . 0 0 0 1 1 1 7 . 2 7 0 1 2 5 . 1 7 7 1 4 7 . 1 8 2 - 2 2 . 0 0 5 - 1 7 . 5 7 9
2 5 0 . 0 0 0 1 1 3 6 . 6 3 0 2 1 . 2 7 0 2 2 . 6 4 8 - 1 . 3 7 8 - 6 . 4 6 0
2 5 0 . 0 0 0 1 1 5 8 . 5 5 0 1 9 . 8 6 0 2 0 . 6 3 7 - 0 . 7 7 7 - 3 . 9 1 3
2 5 0 . 0 0 0 1 1 6 9 . 5 5 0 1 9 . 5 1 7 1 9 . 7 6 9 - 0 . 2 5 2 - 1 . 2 5 2
2 5 0 . 0 0 0 1 1 9 1 . 1 8 0 1 5 . 2 3 7 1 8 . 2 7 0 - 3 . 0 3 3 - 1 9 . 9 C 4
25C.0 00 1 2 0 0 . 5 7 0 1 7 . 5 5 7 1 7 . 6 9 0 - 0 . 1 3 3 - 0  .755
1 5 0 0 . COO 8 9 1 . 9 1 0 1 8 5 . 2 0 0 1 7 9 . 2 1 4 5 . 9 8 6 3 . 2 3 ?
1 5 0 0 . COC 9 5 7 . 6 5 0 1 7 4 . 4 8 0 1 7 0 . 3 2 3 4 . 1 5 7 2 . 2 8 2
1 5 0 0 . 0 0  0 9 6 4 . 1 9 0 1 6 8 . 1 4 0 1 6 6 . 7 6 0 1 . 3 8 0 0 .82  1
1 5 0 0 . 0 0 0 9 6 7 . 1 3 0 1 6 5 . 9 7 0 1 6 6 . 3 6 6 - 0 . 3 9 6 - 0 . 2 3 9
15C0.000 1 0 L 4 . 7 5 0 1 6 5 . 0 8 0 1 6 2 . 6 5 9 2 .4 2 1 1 . 4 6 7
1 5 0 0 . 0 0 0 1 0 6 1 . 3 1 0 1 5 5 . 7 0 8 1 5 6 . 3 7 6 -  0 .  t>6b - 0 . 4 2  9
1 5 0 0 . OOC 1 1 1 5 . 0 5 0 1 4 6 . 0 0 0 1 4 8 . 9 8 1 - 2 . 9 * 1 - 2 . 0 4 2
1 5 0 0 . 0 0 0 1 1 4 2 . 7t>0 1 4 0 . 3 3 0 1 4 5 . 0 5 7 - 4 . 7 2 7 - 3 . 3 6 9
1 5 0 0 . 0 0 0 1 1 6 4 . 2 6 0 1 3 3 . 7 4 0 1 4 1 . 9 3 4 - 8 . 1 9 4 - 6 . 1 2 7
1 5 0 0 . 0 0 0 1 1 8 9 . 5 5 0 1 3 2 . 9 0 0 1 3 8 . 1 4 7 - 5 . 2 4 7 - 3  . Q4 *
1 5 0 0 . 0 0  0 1 1 7 7 . 8 5 0 13 4 .33  0 1 3 9 . 9 1 6 - 5 . 5 8 6 - 4 . 1 5 9
1 5 0 0 . 0 0 0 1 2 0 1 . 0 3 0 1 3 0 . 2 0 0 1 3 6 . 3 7 7 - 6 . 1 7 7 - 4 . 7 4 4
2 0 0 . 0 0 0 5 2 5 . 0 0 0 2 5 7 .8 5 0 2 3 3 . 7 6 6 2 4 . 0 6 4 9 .3 4 0
STAND SRD DEVIATION
7 . 2 3 4 7 5 0 0
T-2379 137
TABLE 5
Us inn E q u a t i o n  3 . 9  
ENTHALPY DEPARTURE FOR N-PSNTANQL USING BWR & STEAM,EQ
PRESS TEMP HEXP HCALC• D I F F . PER.DI
( P S I A ) (DEG.R) ( B T U / I B ) ( B T U / I B ) ( B T U / I B ) (%)
1 5 0 . 0 0 0 8 0 9 . 9 0 0 1 9 6 . 4 5 0 1 9 5 . 6 6 9 0 . 7 8 1 0 . 3 9 8
1 5 0 . 0 0 0 8 9 8 . 5 0 0 1 7 0 . 1 0 0 1 7 7 . 1 1 2 - 7 . 0 1 2 - 4 . 1 2 2
1 5 0 . 0 0 0 8 9 9 . 1 0 0 1 7 0 . 1 1 0 1 7 6 . 9 7 7 - 6 . 9 6 7 - 4 . 0 3 7
1 5 0 . 0 0 0 9 1 9 . 8 0 0 1 9 . 3 1 0 1 9 . 9 9 9 - 0 . 6 8 9 - 3 . 5 6 9
1 5 0 . 0 0 0 9 2 2 . 3 0 0 1 9 . 1 6 8 1 9 . 7 1 7 - 0 . 5 4 9 - 2 . 3 6 5
1 5 0 . 0 0 0 9 5 9 . 2 0 0 1 4 . 7 4 0 1 6 . 2 9 0 - 1 . 5 5 0 - 1 0 . 5 1 7
1 5 0 . 0 0 0 9 6 4 . 3 0 0 1 4 . 1 8 5 1 5 . 9 0 3 - 1 . 7 1 8 - 1 2 . 1 1 1
1 5 0 . 0 0 0 1 0 1 9 . 5 0 0 9 . 7 3 0 1 2 . 5 8 3 - 2 . 9 5 3 - 2 9 . 3 2 0
1 5 0 . 0 0 0 1 0 5 0 . 6 0 0 7 . 8 7 5 1 1 . 2 1 0 - 3 . 3 3 5 - 4 2 . 3 4 9
1 5 0 . 0 0 0 1 0 5 1 . 0 0 0 7 . 7 1 0 1 1 . 1 9 4 - 3 . 4 8 4 - 4 5 . 1 8 9
1 5 0 . 0 0 0 1 0 7 5 . 2 0 0 6 . 6 5 9 1 0 . 2 9 5 - 3 . 6 3 6 - 5 4 . 6 0 0
4 0 0 . 0 0 0 8 1 4 . 1 0 0 1 9 5 . 3 2 0 1 9 4 . 7 0 9 0 . 6 1 1 0 . 3 1 3
4 0 0 . 0 0 0 8 1 7 . 5 0 0 1 9 4 . 4 1 0 1 9 4 . 0 3 7 0 . 3 7 3 0 . 1 9 2
4 0 0 . 0 0 0 8 6 9 . 6 0 0 1 7 9 . 0 0 0 1 3 3 . 5 3 6 - 4 . 5 3 6 - 2 . 5 3 4
4 0 0 . 0 0 0 9 4 9 . 2 0 0 1 5 7 . 1 0 0 1 6 5 . 8 0 2 - 3 . 7 0 2 - 5 . 5 3 9
4 0 0 . 0 0 0 9 7 0 . 7 0 0 1 5 0 . 8 7 0 1 6 0 . 2 2 1 - 9 . 3 5 1 - 6 . 1 9 8
4C0.000 9 7 0 . 9 0 0 1 5 0 . 8 8 0 1 6 0 . 1 6 7 - 9 . 2 3 7 - 6 . 1 5 5
4 0 0 . 0 0 0 1 0 0 9 . 6 0 0 1 3 6 . 5 0 0 1 4 7 . 8 7 0 - 1 1 . 3 7 0 - 8 . 3 3 0
4 0 0 . 0 0 0 1 0 2 6 . 2 0 0 4 0 . 1 3 0 4 7 . 2 3 5 - 7 . 1 0 5 - 1 7 . 7 0 5
4 0 0 . 0 0 0 1 0 2 8 . 4 0 0 3 9 . 8 1 9 4 6 . 3 3 9 - 6 . 5 2 0 - 1 6 . 3 7 4
4 0 0 . 0 0 0 1 0 2 8 . 5 0 0 3 9 . 7 7 7 4 6 . 3 0 0 - 6 . 5 2 3 - 1 6 . 3 9 8
4 0 0 . 0 0 0 1 0 5 2 . 1 0 0 4 2 . 3 6 0 3 8 . 9 7 2 3 . 3 8 8 7 . 9 9 8
4C0.000 1 0 6 1 . 7 0 0 3 0 . 5 7 0 3 6 . 7 5 3 - 6 . 1 3 3 - 2 0 . 2 2 4
4 0 0 . 0 0 0 1 0 7 0 . 9 0 0 2 7 . 9 7 0 3 4 . 8 8 9 - 6 . 5 1 9 - 2 4 . 7 3 5
1 5 0 . 0 0 0 5 3 7 . 0 0 0 2 7 8 . 6 0 0 2 4 9 . 3 2 1 2 9 . 2 7 9 1 0 . 5 0 9
STANDARD DEVIATION
8 . 0 9 4 0 2 5 0
T-2379 138
TABLE 6 
U s i n g  E q u a t i o n  3 . 9
ENTHALPY DEPARTURE FOR N-HEXANOL USING B*R & STEAM EQ
PRESS TEMP HEXP HCALC. D I F F . PER.DIFF
(PSi A) (DEG.R) ( B T U / I B ) ( B T U / I B ) ( B T U / I B ) (%)
2 0 0 .0 0 0 8 4 9 . 3 0 0 1 6 7 . 8 8 0 1 3 0 . 3 9 9 - 1 2 . 5 1 9 - 7 . 4 5 7
2 0 0 . 0 0 0 9 1 4 . 1 0 0 1 5 0 . 8 4 5 1 6 8 . 1 9 5 - 1 7 . 3 5 0 - 1 1 . 5 0 2
2 0 0 . 0 0 0 9 1 6 . 1 0 0 1 5 0 . 4 3 0 1 6 7 . 8 0 5 - 1 7 . 3 7 5 - 1 1 . 5 5 0
2 0 0 . 0 0 0 9 1 6 . 2 0 0 1 5 0 . 2 9 0 1 6 7 . 7 8 5 - 1 7 . 4 9 5 - 1 1 . 6 4 1
2 0 0 . 0 0 0 9 9 9 . 2 0 0 1 5 . 1 8 0 2 0 . 3 9 1 - 5 . 2 1 1 - 3 4 . 3 2 8
2 0 0 . 0 0 0 1 0 0 4 . 7 0 0 1 4 . 9 6 0 1 9 . 8 2 1 - 4 . 8 4 1 - 3 2 . 3 1 7
2 0 0 . 0 0 0 1 0 1 3 . 4 0 0 1 3 . 5 0 0 1 3 . 5 2 8 - 5 . 0 2 9 - 3 7 . 2 4 5
2 0 0 . 0 0 0 1 0 3 0 . 2 0 0 1 2 . 0 6 0 1 7 . 5 3 8 - 5 . 4 7 8 - 4 5 . 4 2 3
2 0 0 . 0 0 0 1 0 3 2 . 3 0 0 1 2 . 0 0 0 1 7 . 3 7 2 - 5 . 3 7 2 - 4 4 . 7 6 9
2C0.000 1 0 5 7 . 8 0 0 9 . 4 7 0 1 5 . 5 7 1 - 6 . 1 0 1 - 6 4 . 4 2 8
2 0 0 . 0 0 0 1 0 8 0 . 1 0 0 7 . 3 1 7 1 4 . 2 5 8 - 6 . 9 4 1 - 9 4 . 3 5 5
2 0 0 . 0 0 0 1 0 9 8 . 2 0 0 6 . 1 4 8 1 3 . 3 3 0 - 7 . 1 8 2 - 1 1 6 . 6 1 4
4 0 0 . 0 0 0 3 4 9 . 6 0 0 1 6 7 . 5 4 0 1 3 0 . 2 7 8 - 1 2 . 7 3 8 - 7 . 6 0 3
4 0 0 . 0 0 0 3 5 1 . 7 0 0 1 6 6 . 7 2 8 1 7 9 . 8 9 7 - 1 3 . 1 6 9 - 7 . 6 9 8
4C0.000 9 5 4 . 9 0 0 1 4 1 . 2 5 0 1 6 0 . 2 7 9 - 1 9 . 0 2 9 - 1 3 . 4 7 2
4 0 0 . 0 0 0 1 0 1 0 . 0 0 0 1 2 3 . 0 7 0 1 4 9 . 0 3 7 - 1 9 . 9 6 7 - 1 5 . 5 9 1
4 0 0 .0 0 0 1 0 3 4 . 3 0 0 1 2 2 . 4 0 0 1 4 1 . 5 7 3 - 1 9 . 1 7 3 - 1 5 . 6 6 4
4 0 0 . 0 0 0 1 0 7 9 . 8 0 0 3 9 . 3 3 0 3 6 . 3 4 4 2 . 9 8 6 7 . 5 9 2
4 0 0 . 0 0 0 1 0 8 2 . 3 0 0 3 8 . 7 6 0 3 5 .7 6 3 2 . 9 9 7 7 .7 3 1
4 0 0 . 0 0 0 1 0 9 1 . 3 0 0 3 4 . 3 9 0 3 3 . 8 4 9 1 . 0 4 1 2 . 9 3 4
4 0 0 . 0 0 0 1 1 0 0 . 5 0 0 3 1 . 3 7 0 3 2 . 1 2 8 - 0 . 7 5 8 - 2 . 4 1 5
4 0 0 . 0 0 0 1 1 0 8 . 9 0 0 2 8 . 2 3 0 3 0 . 7 2 2 - 2 . 4 4 2 - 9 . 6 3 7
4 0 0 . 0 0 0 1 1 0 9 . 0 0 0 2 8 . 0 4 7 3 0 . 7 0 7 - 2 . 6 6 0 - 9 . 4 8 2
2 0 0 . 0 0 0 5 3 7 . 0 0 0 2 5 4 . 5 2 8 2 3 7 . 2 4 2 1 7 . 2 3 6 6 . 7 9 1
STANDARD DEVIATION





(FSI A) (DEG.R) ( B T U / I B )
20 0 .000 7 7 4 . 5 0 0 2 0 4 .9 1 0
2 00 .0 00 8 2 2 .0 0 0 1 9 6 .9 4 0
20 0 . 000 9 0 0 . 5 0 0 1 8 2 . 8 0 0
200 .000 9 6 0 . 5 7 0 1 7 0 .3 80
20 0 .000 1 0 1 6 .2 0 0 1 6 3 . 1 5 0
200 .000 1 0 6 2 . 2 0 0 1 5 1 . 4 3 0
200 .0 00 10 8 3 .8 5 0 1 4 5 . 7 4 7
20 0 .000 1 0 8 6 . 6 7 0 1 4 2 . 8 1 0
200 .000 1 1 0 2 . 2 0 0 1 1 . 7 7 0
2C0.000 1 1 2 1 .9 8 0 13 .8 0 0
200 .000 1 1 3 4 .2 6 0 1 2 .7 9 0
200 .0 00 1 1 4 0 .4 9 0 1 0 . 9 0 0
200 .000 1 1 5 1 .3 8 0 9 . 1 9 0
200 .0 00 1 1 7 0 . 9 6 0 13 . 03 0
200 .000 1 1 7 9 .8 9 0 9 . 6 7 0
20 0 .000 1 1 9 7 .6 2 0 8 . 9 4 0
25 0 .000 1 0 4 4 .3 2 0 1 5 5 . 0 0 0
250 .000 1 0 7 2 .0 0 0 1 5 1 . 1 3 0
250 .000 11 1 0 .8 2 0 1 3 5 .6 0 0
250 .0 00 1 1 1 7 . 2 7 0 1 2 5 . 1 7 7
250 .000 1 1 3 6 . 6 3 0 21 . 2 7 0
25 0 .000 1 1 5 8 .5 5 0 1 9 .8 6 0
250 . 000 1 1 6 9 . 5 5 0 1 9 . 5 1 7
250 .000 11 9 1 .1 8 0 1 5 . 2 3 7
250 . 000 1 2 0 0 . 5 7 0 1 7 .5 5 7
15 0 0 .0 0 0 8 9 1 . 8 1 0 18 5 . 2 0 0
1 5 0 0 .0 0 0 9 5 7 . 6 5 0 17 4 . 4 8 0
15 0 0 .0 0 0 9 8 4 . 1 9 0 16 8 . 1 4 0
15 00 .00 0 9 8 7 . 1 3 0 1 6 5 . 9 7 0
1 5 0 0 .0 0 0 1 0 1 4 . 7 5 0 1 6 5 . 0 8 0
15 0 0 .0 0 0 1 0 6 1 .3 1 0 1 5 5 . 7 0 8
1 5 0 0 .0 0 0 1 1 1 5 . 0 5 0 1 4 6 . 0 0 0
1 5 0 0 . 000 1 1 4 2 . 7 6 0 1 4 0 . 3 3 0
15 0 0 .0 0 0 1 1 6 4 . 2 6 0 13 3 . 7 4 0
15 0 0 .0 0 0 1 1 8 9 . 5 5 0 1 3 2 . 9 0 0
1 5 0 0 .0 0 0 1 1 7 7 . 8 5 0 1 3 4 . 3 3 0
15 0 0 . 000 1 2 0 1 .0 3 0 13 0 .2 00
200 .0 00 52 5 . 0 0 0 2 5 7 .8 5 0
M-CRESOL USING £RK EQUATION
HCALC• D I F F . PER.DI
( B T U / I B ) ( B T U / I B ) (%)
1 9 9 .7 0 0 5 . 2 1 0 2 . 5 4 2
19 3 . 171 3 . 7 6 9 1 . 9 1 4
1 8 2 .3 7 9 0 . 4 2 1 0 . 2 3 0
17 3 . 6 5 3 - 3 . 2 7 3 - 1 . 9 2 1
1 6 4 .8 2 8 - 1 . 6 7 8 - 1 . 0 2 9
1 5 6 .6 4 5 - 5 . 2 1 5 - 3 . 4 4 4
1 5 2 .3 7 9 - 6 . 6 3 2 - 4 . 5 5 0
1 5 1 .7 97 - 8 . 9 8 7 - 6 . 2 9 3
1 4 . 2 2 1 - 2 . 4 5 1 - 2 0 . 6 2 2
1 3 . 5 4 7 0 . 2 5 3 1 . 8 3 3
13 .161 - 0 . 3 7 1 - 2 . 9 0 3
1 2 . 9 7 4 - 2 . 0 7 4 - 1 9 . 0 2 8
1 2 . 6 5 9 - 3 . 4 6 9 - 3 7 . 7 4 9
1 2 . 1 2 9 0 . 9 0 1 6 . 9 1 4
11 .9 01 - 2 . 2 3 1 - 2 3 . 0 7 2
11 . 47 1 - 2 . 5 3 1 - 2 8 . 3 1 5
1 6 0 .0 2 3 - 5 . 0 2 3 - 3 . 2 4 0
1 5 4 . 8 9 3 - 3 . 7 6 3 - 2 . 4 9 0
1 4 6 . 8 0 6 - 1 1 . 2 0 6 - 8 . 2 6 4
1 4 5 .3 2 4 - 2 0 . 1 4 7 - 1 6 . 0 9 5
1 7 . 4 2 9 3 .8 4 1 1 8 . 0 5 9
1 6 . 4 4 6 3 . 4 1 4 1 7 .1 8 8
1 5 . 9 9 9 3 . 5 1 8 1 8 . 0 2 6
15 . 19 1 0 . 0 4 6 0 . 3 0 3
1 4 .8 6 6 2 .6 9 1 1 5 .3 2 8
181 .438 3 . 7 6 2 2 . 0 3 2
1 7 2 . 7 6 9 1 .7 1 1 0 . 9 8 1
1 6 9 . 1 5 7 - 1 . 0 1 7 - 0 . 6 0 5
1 6 3 .7 52 - 2 . 7 8 2 - 1 . 6 7 6
1 6 4 .8 8 2 0 . 1 9 8 0 . 1 2 0
1 5 8 .0 7 2 - 2 . 3 6 4 - 1 . 5 1 8
1 4 9 .6 42 - 3 . 6 4 2 - 2 . 4 9 5
1 4 4 . 9 9 5 - 4 . 6 6 5 - 3 . 3 2 4
14 1 . 2 20 - 7 . 4 8 0 - 5 . 5 9 3
13 6 .5 61 - 3 . 6 6 1 - 2 . 7 5 5
1 3 8 . 7 4 8 - 4 . 4 1 8 - 3 . 2 8 9
1 3 4 .3 60 - 4 . 1 6 0 - 3 . 1 9 5
2 5 5 .4 0 6 2 . 4 4 4 0 . 9 4 8
STANDARD DEVIATION
5. 22 462 00
140
7 2 3 7 -
TABLE 8
‘*j Ci I nAL P ¥ DBF ARTURE FOR N-PENTANCL USING SAK SQUA
r  w 5 3 T E ^ P HEXP HCALC. D I F F . P E R • D I  £
( f  SI 4) ( DEG . R) ( 3 T U / I 3 ) ( 5 T U / I B ) ( B T U / I B ) <%)
150 . 000 80 9 . 900 1 5 6 . 4 5 0 1 9 7 . 6 3 3 - 1 . 1 8 3 - 0 . 6 0 2
1 5 0 . 000 3 9 8 . 500 1 7 0 . 1 0 0 1 7 6 . 1 8 6 - 6 . 0 8 6 - 3 . 5 7  8
1 5 0 . 0 00 8 9 9 . 100 1 7 0 . 1 1 0 1 7 6 . 0 1 5 - 5 . 9 0 5 - 3 . 4 7 1
1 5 0 . 0 00 9 1 9 . 800 1 9 . 3 1 0 1 3 . 6 7 2 5 . 6 3 3 2 9 . 1 9 6
1 5 0 . 000 9 2 2 . 300 1 9 . 1 6 8 1 3 . 5 7 2 5 . 5 9 6 2 9 . 1 9 3
1 5 0 . 000 95 9. 200 1 4 . 7 4 0 1 2 . 2 4 6 2 .  494 1 6 . 9 1 9
150 . ooc 96 4. 30 0 1 4 . 1 8 5 12 . 08 . * 2 . 1 0 3 1 4 . 3 2 6
-* r. r. j. ^  • 00 0 1 0 1 9 . 500 9 . 7 3 0 1 0 . 5 2 5 - 0 . 7 9 5 - 8  . 166
1 5 C . 000 1U 5 G . o 0 0 7 . 8 7 5 9 . 7 3 3 - 1 . 9 1 3 _ A Q A
i e n . 0 0 0 1 0 5 1 . oco 7 . 7 1 0 9 . 7 7 9 - 2 . 0 5 9 _  "> A ?  ^ Z-aL O • w w  O
150 . 0 0 0 1 0 7 5 . 20 0 6 . 6 5 9 9 . 2 6 1 - 2 . 6 0 2 ^  ' n  \*   ̂•  v ?’ :j
■1C 0 . 00G 3 1 4 . 100 1 9 5 . 3 2 0 1 9 6 . 6 0 1 - 1 . 2 3 1 G/ •  O  J  O
*~i O ' .  • Pi . i :"i ■«/ ^ 317 . 500 1 9 4 . 4 1 0 1 9 5 . 8 9 3 Cl«L • O '-1 “  ^
A r  C  . 000 8 6 9 . 600 17 9 . 0 0 0 1 8 4 . 2 5 2 - 5 . 2 9 2 “*» 3.'*  Z  • w 0
4 /-\
. • 000 949 • r  n 1 5 7 . 1 0 0 1 6 1 . 9 3 3 - 4 . 8 3 8 - 3  . C £ 0
4GC . 00 0 970 . 70 0 1 5 0 . 3 7 0 1 5 4 . 2 1 0 - 3 . 3 4 C - 2 . 2 1 4
40 0 . 000 970 . 900 15 0 . 3 8 0 1 5 3 . 7 5 4 - 2 . 8 7  4 - 1 . 9 0  5
4 C 0. 000 1009 . 6 0 0 1 3 6 . 5 0 0 1 3 4 . 5 6 4 1 . 9 3 6 1 . 4 1 3
40 0 . 000 1 0 2 6 . 20 0 4 0 . 1 3 0 3 7 . 2 2 1 2 . 9 0  9 7 . 2 4 3
A ^  ^ o  f \V V V 1 0 2 S . 40 0 3 9 . 3 1 9 3 6 . 7 3 0 3 . 0  39 7 . 7 5 9
4 i'4 t «- ♦ 000 1 0 2 8 . 500 3 9 . 7 7 7 3 6 . 7  C b 3 . 0 6 9 7 . 7 1 6
40 0 . 0 j O 10 5 2 . ICC 4  2  .  o  o  0 3 2 . 5 3 8 9 • S22 2 3 . 1 3 8
400 . 0G0 1 0 6 1 . 700 30 . 5 7 0 3 1 . 2 1 5 - 0 . 6 4 5 - 2 . 1 0  9
4 0 0. 0G0 1 0 70 . 900 2 7 . 9 7 0 3 0 . 0 7 9 - 2 . 1 0 9 -  7 . b 3 5
1 5 0 . 000 5 3 7 . 000 2 7 8 . 6 0 0 2 4 5 . 4 7  9 3 3 . 1 2 1 1 1 . 8 8 8
S T A N D A R D  D E V I A T I O N
7 . 6 5  92 240
T 2 3 7 9 141
TABLE 9
ENTi1ALPY DEPAI1TIJRE FOR N-HEXANQL p c; ; y r'•J .J A .1 o 3 Pa  SQUAT I
P PE SS TEMP HEXP HCALC. D I F F . PER. DI FF
( r S I A) ( DEG. R) ( 3 T U / I 3 ) ( 2 T U / I 3 ) ( 3 T U / I B ) (%)
2 C 0 • 000 8 4 9 . 3 0 0 1 6 7 . 3 3 0 1 3 1 . 7 2 9 - 1 3 . 3 4 9 - 3 . 2 4 9
2C0 • 000 9 1 4 . 1 0 0 1 5 0 . 3 4 5 1 6 6 . 0 6 1 - 1 7 . 2 1 6 - 1 1 . 4 1 3
2 0 0 . 000 9 1 6 . 1 0 0 1 5 0 . 4 3  0 1 6 7 . 5 9 3 - 1 7 . 1 6 3 - 1 1 . 4 0 9
200 . coo 9 1 6 . 2 0 0 1 5 0 . 2 9 0 1 6 7 . 5 7 0 - 1 7 . 2 3 0 - 1 1 . 4 9 7
200 . 000 9 9 9 . 2 0 0 1 5 . 1 8 0 1 4 . 9 6 3 0 . 2 1 7 1 . 4 2 5
2C0. 000 1 0 0 4 . 7 0 0 1 4 . 9 3 0 1 4 . 7 2 1 0 . 2 5 9 1 . 7 2 7
2C0. 000 1 0 1 8 . 4 0 0 1 3 . 5 0 0 1 4 . 1 5 2 - 0 . 6  52 - 4 . 8 2 3
20 0 . 000 1 0 3 0 . 2 0 0 1 2 . 0 6 0 1 3 . 6 9 5 - 1 . 6 3 5 - 1 3 . 5 6 1
200 . 000 1 0 3 2 . 3 0 0 1 2 . 0 0 0 1 3 . 6 1 7 - 1 . 6 1 7 - 1 2 . 4 7 7
2 0 0 . 000 1 0 5 7 . 3 0 0 9 . 4 7 0 1 2 . 7 3 1 - 3 . 2 6 1 — d £i . ' i 3 3
2 0 0 . 000 1 0 3 0 . 1 0 0 7 . 3 1 7 1 2 . 0 3 d - 4 . 7  21 - 6 4 . 5 2 1
200 . 000 1 0 9 8 . 2 0 0 6 . 14 8 1 1 . 5  23 - 5 . 3 7 5 - 8 7 . 4 1 9
400 . 000 3 4 9 . 6 0 0 1 6 7 . 5 4 0 1 3 1 . 5 7 3 - 1 4 . 0 3 3 - 3 • 3  7 9
40 0 . 000 8 5 1 . 7 0 0 1 6 6 . 7 2 8 1 8 1 . 1 8 1 - 1 4 . 4 5 3 — 8 . 6 5 9
4 0 0 . 000 9 5 4 . 9G0 1 4 1 . 2 5  0 1 5 8 . 5 7 8 - 1 7 . 3 2 8 - 1 2 . 2 6 3
400 . 000 1 0 1 0 . 0 0 0 1 2 8 . 0 7 0 1 4 2 . 0 1 3 - 1 3 . 9 4 3 - 1 0 . 3 6 7
4 0 0 . 0 00 1 0 3 4 . 3 0 0 1 2 2 . 4 0 0 1 3 2 . 1 8 2 -  9 . 7 B 2 - 7  . 991
40 0 . 000 1 0 7 9 . 8 0 0 3 9 . 3 3 0 2 9 . 4 4 4 9 . 3 8 6 d d .  1 d o
400 . 000 1 0 3 2 . 3 0 0 3 8 . 7 6 0 2 9 . 1 1 3 9 . 6  47 2 4 . 38 9
4 d !J . J W vJ 1 0 9 1 . 3 0 0 3 4 . 6 9 0 2 6 . 0 0 7 6 . 8 8 3 1 9 . 7  28
40 0 . 000 1 1 0 0 . 5 0 0 3 1 . 3 7 0 2 6 . 9 9 1 4.  379 1 3 . 9 5 6
4 0 0 . 000 1 1 0 8 . 9 0 0 2 8 . 2 8 0 2 6 * 146 2 . 1 3 4 7 . d 4 o
4 0 0 . 000 1 1 0 9 . 0 0 0 2 3 . 0 4 7 2 6 . 1 3 6 1 . 9 1 1 6 . 6 1 3
20 0 . 000 5 3 7 . 0 0 0 2 5 4 . 5 2  8 2 3 3 . 3 2 1 2 1 . 2 0 7 S «3 2 2
STANDARD DEVIATION






( PS1A) (DEG.R) ( B T U / I B )
20 0 . 0 00 7 7 4 . 5 0 0 2 0 4 . 9 1 0
20 0 .000 8 2 2 . 0 0 0 1 9 6 . 9 4 0
20 0 . 000 9 0 0 . 5 0 0 1 8 2 . 8 0 0
200 .0 00 9 6 0 . 5 7 0 1 7 0 .3 8 0
20 0 . 000 1 0 1 6 .2 0 0 1 6 3 . 1 5 0
20 0 . 0 00 1 0 6 2 . 2 0 0 1 5 1 . 4 3 0
20 0 . 000 1 0 8 3 . 8 5 0 1 4 5 . 7 4 7
200 .000 1 0 8 6 .6 7 0 1 4 2 . 8 1 0
2 00 .000 1 1 0 2 .2 0 0 1 1 . 7 7 0
2 0 0 .0 00 1 1 2 1 . 9 8 0 1 3 . 8 0 0
2 00 .0 00 1 1 3 4 .2 6 0 1 2 . 7 9 0
20 0 . 000 1 1 4 0 . 4 9 0 1 0 . 9 0 0
2 0 0 .0 00 1 1 5 1 . 3 8 0 9 . 1 9 0
2 00 .0 00 1 1 7 0 . 9 6 0 1 3 . 0 3 0
20 0 . 0 00 1 1 7 9 . 8 9 0 9 . 6 7 0
20 0 . 0 00 1 1 9 7 .6 2 0 8 .9 4 0
250 .0 00 1 0 4 4 .3 2 0 1 5 5 . 0 0 0
25 0 . 000 1 0 7 2 .0 0 0 1 5 1 . 1 3 0
2 5 0 .0 00 1 1 1 0 . 8 2 0 1 3 5 . 6 0 0
25 0 .0 00 1 1 1 7 . 2 7 0 1 2 5 .1 77
25 0 . 000 1 1 3 6 . 6 3 0 2 1 . 2 7 0
2 5 0 .0 00 1 1 5 8 . 5 5 0 1 9 . 8 6 0
250 .0 00 1 1 6 9 .5 5 0 19 . 51 7
25 0 . 000 1 1 9 1 . 1 8 0 1 5 . 2 3 7
25 0 . 000 1 2 0 0 . 5 7 0 1 7 . 5 5 7
1 5 0 0 .0 0 0 8 9 1 . 8 1 0 1 8 5 . 2 0 0
1 5 0 0 .0 0 0 9 5 7 .6 5 0 1 7 4 . 4 8 0
1 5 0 0 .0 0 0 9 8 4 . 1 9 0 1 6 8 . 1 4 0
1 5 0 0 . 0 0 0 9 8 7 . 1 3 0 1 6 5 . 9 7 0
1 5 0 0 . 0 0 0 1 0 1 4 .7 5 0 1 6 5 . 0 8 0
1 5 0 0 . 0 0 0 1 0 6 1 . 3 1 0 1 5 5 . 7 0 8
1 5 0 0 . 0 0 0 1 1 1 5 .0 5 0 1 4 6 . 0 0 0
1 5 0 0 .0 0 0 1 1 4 2 . 7 6 0 1 4 0 . 3 3 0
1 5 0 0 .0 0 0 1 1 6 4 . 2 6 0 1 3 3 . 7 4 0
1 5 0 0 . 0 0 0 1 1 8 9 . 5 5 0 1 3 2 . 9 0 0
1 5 0 0 .0 0 0 1 1 7 7 . 8 5 0 1 3 4 . 3 3 0
1 5 0 0 .0 0 0 1 2 0 1 . 0 3 0 1 3 0 . 2 0 0
2 0 0 .0 00 5 2 5 . 0 0 0 2 5 7 .8 50
M-CRESOL USING S R K ( l )  EQUATION
HCALC. D IF F . PER.DIF
( B T U / I B ) ( B T U / I B ) (%)
2 0 3 . 3 2 9 1 .5 8 1 0 . 7 7 1
1 9 6 .4 0 6 0 . 5 3 4 0 .2 71
1 8 4 .5 7 6 - 1 . 7 7 6 - 0 . 9 7 1
1 7 4 .9 8 0 - 4 . 6 0 0 - 2 . 7 0 0
16 5 . 3 9 3 - 2 . 2 4 3 - 1 . 3 7 5
1 5 6 .6 4 5 - 5 . 2 1 5 - 3 . 4 4 4
1 5 2 .1 3 8 - 6 . 3 9 1 - 4 . 3 8 5
1 5 1 . 5 2 6 - 8 . 7 1 6 - 6 . 1 0 3
1 4 .1 8 3 - 2 . 4 1 3 - 2 0 . 4 9 8
1 3 . 4 9 8 0 . 3 0 2 2 .1 85
1 3 . 1 0 7 - 0 . 3 1 7 - 2 . 4 7 7
1 2 . 9 1 7 - 2 . 0 1 7 - 1 8 . 5 0 3
1 2 . 5 9 7 - 3 . 4 0 7 - 3 7 . 0 7 6
1 2 . 0 6 0 0 .9 7 0 7 . 4 4 7
1 1 . 8 2 9 - 2 . 1 5 9 - 2 2 . 3 2 3
1 1 . 3 9 3 - 2 . 4 5 3 - 2 7 . 4 4 0
1 6 0 .2 37 - 5 . 2 3 7 - 3 . 3 7 9
1 5 4 . 7 8 5 - 3 . 6 5 5 - 2 . 4 1 8
1 4 6 . 2 9 5 - 1 0 . 6 9 5 - 7 . 8 8 7
14 4 .751 - 1 9 . 5 7 4 - 1 5 . 6 3 7
1 7 .3 4 9 3 . 9 2 1 1 8 . 4 3 4
1 6 . 3 5 7 3 . 5 0 3 1 7 . 6 3 9
1 5 . 9 0 5 3 . 6 1 2 1 8 .5 0 8
1 5 .0 8 9 0 . 1 4 8 0 . 9 7 3
14 . 7 6 1 2 . 7 9 6 1 5 .9 2 7
1 8 3 . 7 9 2 1 . 4 0 8 0 . 7 6 0
1 74 .1 77 0 . 3 0 3 0 . 1 7 3
1 7 0 . 1 9 5 - 2 . 0 5 5 - 1 . 2 2 2
1 6 9 .7 50 - 3 . 7 8 0 - 2 . 2 7 7
1 6 5 . 5 1 3 - 0 . 4 3 3 - 0 . 2 6 2
1 5 8 . 1 3 5 - 2 . 4 2 7 - 1 . 5 5 8
1 4 9 . 1 4 3 - 3 . 1 4 3 - 2 . 1 5 3
1 4 4 . 2 5 2 - 3 . 9 2 2 - 2 . 7 9 5
1 4 0 .3 11 - 6 . 5 7 1 - 4 . 9 1 3
1 3 5 . 4 8 6 - 2 . 5 8 6 - 1 . 9 4 6
1 3 7 . 7 4 6 - 3 . 4 1 6 - 2 . 5 4 3
1 3 3 .2 20 - 3 . 0 2 0 - 2 . 3 1 9
2 3 9 . 2 0 5 1 8 . 6 4 5 7 . 2 3 1
STANDARD DEVIATION




r RESS TEMP HEXP
CFSIA) (DEG.R) ( B T U / I B )
1 5 0 . 0 0 0 8 0 9 . 9 0 0 1 9 6 . 4 5 0
1 5 0 . 0 0 0 8 9 8 * 5 0 0 1 7 0 . 1 0 0
1 5 0 . 0 0 0 8 9 9 . 1 0 0 1 7 0 . 1 1 0
1 5 0 . 0 0 0 9 1 9 . 8 0 0 1 9 . 3 1 0
1 5 0 . 0 0 0 9 2 2 . 3 0 0 1 9 . 1 6 8
1 5 0 . 0 0 0 9 5 9 . 2 0 0 1 4 . 7 4 0
1 5 0 . 0 0 0 9 6 4 . 3 0 0 1 4 . 1 3 5
1 5 0 . 0 0 0 1 0 1 9 . 5 0 0 9 . 7 3 0
1 5 0 . 0 0 0 1 0 5 0 . 6 0 0 7 . 3 7 5
1 5 0 . 0 0 0 1 0 5 1 . 0 0 0 7 . 7 1 0
1 5 0 . 0 0 0 1 0 7 5 . 2 0 0 6 . 6 5 9
4 0 0 . 0 0 0 8 1 4 . 1 0 0 1 9 5 . 32C
4 0 0 . 0 0 0 3 1 7 . 5 0 0 1 9 4 . 4 1 0
4C0.0U0 8 6 9 . 6 0 0 1 7 9 . 0 0 0
4 v 0 • 0 0 0 9 4 9 . 2 0 0 1 5 7 . 1 0 0
4C0.000 9 7 0 . 7 0 0 1 5 0 . 8 7 0
4C0.000 9 7 0 . 9 0 0 1 5 0 . 3 8 0
4 C 0 . 0 0 0 1 0 0 9 . 5 0 0 1 3 6 . 50C
4 C 0 . 0 0 0 1 0 2 6 . 2 0 0 4 0 . 1 3 0
4 0 0 . 0 0 0 1 0 2 6 . 40C 3 9 . 3 1 9
4 C 0 . 0 0 0 1 0 2 8 . 5 0 0 3 9 . 7 7 7
4C0.000 1 0 5 2 . 1 0 0 4 2 . 3 6 0
40C.000 1 0 6 1 . 7 0 0 3 0 . 5 7 0
4C0.000 1 0 7 0 . 9 0 0 2 7 . 9 7 0
1 5 0 . 0 0 0 5 3 7 . 0 0 0 2 7 9 . 6 0 0
STANDARD
H-PSNTANQL USING SP.K(l)  SQ. 
HCALC. D I F F .  PER.DIFF
( 3 T U / I 3 ) ( 3 T . U / I E ) ( * )
1 9 2 . 4 2 5 4 . 0 2 5 2 . 0 4 9
1 6 9 . 0 4 4 1 . 0 5 6 0 . 6 2 1
1 6 3 . 3 6 4 1 . 2 4 6 0 . 7 3 3
1 3 . 1 6 4 6 . 1 4 6 3 1 . 3 2 9
1 3 . 0 6 5 6 . 1 0 2 3 1 . 8 3 3
1 1 . 7 7 2 2 .  963 2 0 . 1 3 6
1 1 . 6 1 2 2 . 5 7 3 1 8 . 1 4 2
1 0 . 0 9 2 - 0 . 3 6 2 - 3 . 7 1 7
9 . 3 7 4 - 1 . 4 9 9 - 1 9 . 0 3 6
9 . 3 5 5 - 1 . 6 5 5 - 2 1 . 4 7 1
8 . 3 6 1 - 2 . 2 0 2 - 3 3 . 0 7 2
1 9 1 . 3 0 4 4 . 0 1 6 2 . 0 5 5
1 9 0 . 5 0 5 3 . 9 0 5 2 . 0 0 3
1 7 7 . 6 3 0 1 . 3 2 0 0 . 7 3 7
1 5 4 . 4 0 9 2 . 6 9 1 1 . 7 1 3
1 4 6 . 5 4 3 4 . 3 2 2 3 J *; c4 • J v J
1 4 6 . 4 6 3 4 . 4 1 2 2 . 9 2 4
1 2 7 . 3 1 0 9 . 1 9 0 6 . 7 3 3
3 5 . 4 9 6 4 . 6 3 4 1 i .5 4  5
3 5 . 0 4 3 4 . 7 7 6 1 1 . 9 9 4
3 5 . 0 2 3 4 . 7 5 4 1 1 . 9 5 1
3 1 . 1 3 0 1 1 . 2 3 0 2 6 . 5 1 1
2 9 . 3 8 0 0 .690 2 . 2 5 3
2 3 . 8 0 2 - 0 . 3 3 2 - 2 . 9 7 4
2 5 1 . 1 9 2 2 7 . 4 0  3 9 .3 3  3
J S VIA T10 N
7 . 0 0 7 3 4 4 0
T-2379 144
1 ABLt 1Z
A NThALPY DEPASTURE FOR S-HEXAKOL USING S R K ( l )  EG
PRESS TEMP HEXP HCALC. D I F F . PEP.DIF
( F SIA ) (DEG.R) ( B T U / I B ) ( B T U / I B ) ( B TU / I B ) ( * )
2C0 .00 0 8 4 9 . 3 0 0 1 6 7 . 3 8 0 1 5 3 . 9 0 7 - 1 . 0 2 7 - 0 . 6 1 2
2 C0 .0 00 9 1 4 . 1 0 0 1 5 0 . 8 4 5 1 5 4 . 9 0 0 - 4 . 0 5 5 - 2 . 6 8 8
2CO.OOO 9 1 6 . 1 0 0 1 5 0 . 4 3 0 1 5 4 . 4 3 2 - 4 . 0 0 2 - 2 . 6 6 0
2 C0 .0 00 9 1 6 . 2 0 0 1 5 0 . 2 9 0 1 5 4 . 4 0 9 - 4 . 1 1 9 - 2 . 7 4 0
2C0.000 9 9 9 . 2 0 0 1 5 . 1 8 0 1 3 . 3 8 9 1 . 2 9 1 8 . 5 0 8
2C0.0C0 1 0 0 4 . 7 0 0 1 4 . 9 3 0 1 3 . 6 6 9 1 . 2 1 1 8 . 7 5 4
2 0 0 . 0 0 0 1 0 1 8 . 4 0  0 1 3 .5 0 C 1 3 . 1 5 0 0 . 3 5 0 2 • 5 9 G
2 0 0 . 0 0 0 1 0 3 0 . 2 0 0 1 2 . 0 6 0 1 2 . 7 2 4 - 0 . 6 7 4 - 5 . 5 8  6.
2 0 0 . 0 0 0 1 0 3 2 . 3 0 0 1 2 . 0 0 0 1 2 . 6 6 2 - 0 . 6  62 - 5 . 5 1 j
2 0 0 . 0 0 0 1 0 5 7 . 8 0 0 9 . 4 7 0 1 1 . 3 5 0 - 2 . 3  30 - 2 5 . 1 2 4
2 0 0 . 0 0 0 1 0 8 0 . 1 0 0 7 . 3 1 7 1 1 . 2 1 4 - 3 . 8 9 7 - 5 3 . 2 5 4
2C0.000 1 0 9 3 . 2 0 0 6 . 1 4 3 1 0 . 7 3 9 - 4 . 5 9 1 - 7 4 . 5 7 7
4 0 0 . 0 0 0 8 4 9 . 6 0 0 1 6 7 . 5 4 0 1 5 8 . 7 5 3 - 1 . 2 4 3 - 0 . 7 4 2
4 0 0 . 0 0 0 8 5 1 . 7 0 0 1 6 6 . 7 2 8 16 3 . 3 6 5 - 1 . 6 3 7 - 0 . 9 5 2
4 0 0 . 0 0 0 9 5 4 . 9 0 0 1 4 1 . 2 5 0 1 4 5 . 6 0 5 - 4 . 3 5 5 -  3 . 0 S 3
4G0.000 1 C1 0 .0 0 0 1 2 3 . 0 7 0 1 2 9 . 7 5 6 - 1 . 6 9 6 - 1 . 3 2 4
40 0 . 0 0 0 1 0 3 4 . 3 0 0 1 2 2 . 4 0 0 1 2 0 . 5 0 5 1 .S9 5 1 . 5 4 3
4 C 0 . 0 0 0 1 0 7 9 . 3 0 0 3 5 . 3 3 0 2 7 . 3 3 0 1 2 . 0 0 0 2 0 .5 1 0
4 0 0 . 0 0 0 1 0 8 2 . 3C0 3 8 . 7 6 0 2 7 . 0 3 8 1 1 . 7 2 2 3 0 . 2 4 3
4 0 0 . 0 0 0 1 0 9 1 . 3 0 0 3 4 . 3 9 0 2 6 . 0 5 4 5 . 8 3 6 2 5 . 3 2 5
4 0 u • 0 0 0 1 1 0 0 . 5 0 0 3 1 . 3 7 0 2 5 . 1 4 4 6 . 2 2 6 19 . 3 4 8
4 0 0 . 0 0 0 1 1 0 8 . 9 0 0 2 3 . 2 3 0 2 4 . 3 8 2 3 . 3 9 3 1 3 . 7 5 4
4 0 0 . 0 0 0 1 1 0 9 . 0 0 0 2 3 . 0 4 7 2 4 . 3 7 3 3 . 6 7 4 1 3 . 0 9 9
2 C 0 • 0 u 0 5 3 7 . 0 0 0 2 5 4 . 5 2 9 2 2 5 . 3 2 2 2 9 . 2 0 6 1 1 . 4 7  4
STANDARD DEVIATION
7 . 6 5 5 0 0 7 0
T - 2379 .145
APPENDIX H 
Sample C a l c u l a t i o n
T - 2379 146
Sample C a l c u l a t i o n
O b j e c t :
D  ^  I *
To d e t e r m i n e  t he  e n t h a l p y  o f  benzene u s i n 9 t h e
m o d i f i e d  (BWR) e q u a t i o n  o f  s t a t e  ( 6 , 1 1 ) .
a)  Us i ng  t h e  a c t u a l  p r o p e r t i e s  ( T c , Pc , w,  wM, Cp) ,
Rei  d e t a l  . ( 1 0 ) .
b)  Us i ng  K e s l e r - L e e  ( 11 )  c o r r e l a t i o n  o f  (T , P , oj , wM,
v  U
V*
Main St eps  i n  t h e  Program (benzene as an examp l e )
a)  The a c t u a l  p r o p e r t i e s  as an i n p u t  p a r a m e t e r  t o  t he
pr og r am ar e
T = 1012 . 38  R° ,  P„ = 7 0 9 . 8c c
a) = 0 . 2 1 2  , wM = 78 . 1 14
The p r o p e r t i e s  c a l c u l a t e d  f r o m  K e s l e r - L e e  c o r r e l a t i o n  i n  t he
pr og r am ar e
T = 1015. 277  9 P = 724c c
o j  = 0.  2059 wM = 78 . 33
From t h e  above r e s u l t s  we c o n c l u d e  t h a t  u s i n g  e i t h e r  t h e  
a c t u a l  p r o p e r t i e s  o r  t h e  p r o p e r t i e s  f r om t h e  c o r r e l a t i o n ,  we 
end up w i t h  v e r y  c l o s e  r e s u l t s ,  b u t  t h i s  was j u s t  f o r  non­
p o l a r  compounds ( b e n z e n e ,  m - x y l e n e ,  1- m e t h y l  n a p h t h a l e n e ) .
b)  A t  a g i v e n  t e m p e r a t u r e  (T)  and p r e s s u r e  ( P ) ,  c a l c u l a t e
T Pt h e  a p p r o x i m a t e  v a l u e s  o f  T = ( - j — ) and Pr  = (-p— ) u s i n g  t he
c c
T - 2 3 7 9 147
a c t u a l  p r o p e r t i e s  o f  (T , Pr ) *  and ( T r » Pr ) f r o m K e s l e r - L e e  
c o r r e l a t i  ons ( 1 1 ) .
c )  From t h e  s i m p l e  f l u i d  and t he  r e f e r e n c e  f l u i d  c o n ­
s t a n t s  i n  Tab l e  2 . 1  and t h e  m o d i f i e d  (BWR) e q u a t i o n  t he  com­
p r e s s i b i l i t y  f a c t o r  f o r  t h e  f l u i d  o f  i n t e r e s t  i s  d e t e r m i n e d  
f r o m E q u a t i o n  2 . 2 .
d)  De t e r m i n e  t he  e n t h a l p y  d e p a r t u r e  f o r  t h e  s i m p l e  f l u i d  
and t h e  r e f e r e n c e  f l u i d  a t  t he  r e f e r e n c e  t e m p e r a t u r e  and t he  
t e m p e r a t u r e  o f  i n t e r e s t .
e)  D e t e r m i n e  t he  o v e r a l l  e n t h a l p y  d e p a r t u r e  t e r m f o r  
i s o t h e r m a l  p r e s s u r e  e f f e c t s .
f )  C a l c u l a t e  t h e  i d e a l - g a s  e n t h a l p y  f r o m E q u a t i o n  6 . 2 . 1  
and f r om K e s l e r - L e e  c o r r e l a t i o n  ( 1 1 ) .
g)  Add t he  i s o t h e r m a l  p r e s s u r e  e n t h a l p y  d e p a r t u r e  t e rms  
t o  t h e  i d e a l - g a s  e n t h a l p y  t o  f i n d  t h e  e n t h a l p y .
F o l l o w i n g  t h e  above s t e p s  f o r  m - c r e s o l  a t  T = 7 7 4 . 5 ,
P = 200 p s i a  as an e x a mp l e ,  f r o m t h e  compu t e r  o u t p u t  we g e t ,
AH 5 . 118 AH 8 . 0 8 6 ,RTc methane RTc n - o c t a n e
AH 7 . 4155RTc w a t e r
RT ' ,c m - c r e s o l
T-  2379 148
( H - l )
whe re
S l  = 17. 11
G = 0 . 2174
S8 = 88 . 72
G = . 5053w
Sw = 18 . 44  w
S = 74 . 49
S u b s t i t u t e  by t h e s e  numbers i n t o  E q u a t i o n  ( H - l ) ,  we g e t
( ■ £ r - )  = ( - 0 . 2 2 3 3 )  ( 5 .  118)  + ( 0 . 7 9 3 3  ) ( 8 . 0 8 6  )
c m - c r e s o l
( 0 . 2 1 7 4 )  
( . 5 0 5  3) ( 7 . 4 1 5 5 )
AH 8 . 4612  a t  T = 774 . 5RTc m - c r e s o l
P = 200 p s i a
a t  T = 525 R° , P = 200 p s i a
RTc methane
5.  706 , 9 . 67
c n - o c t a n e
( AH ) = 8 . 3 9 .
c w a t e r
T -  2379 149
A p p l y i n g  E q u a t i o n  H - l  a t  t h o s e  c o n d i t i o n s ,  we g e t
( tA£-) = ( - 0 . 2 2 3 ) ( 5 . 7 0 6 )  + ( 0 . 7 9 3 3 )  ( 9 . 6 7 )  +
c m - c r e s o l
+ ^ 5 1  <-8 -39>
(45-) = io
c m-cresol
Then,  t he r mody nami c  p r o p e r t y  ( e n t h a l p y  i n  t h i s  case)  i s  a p p l i e d  
i n  o r d e r  t o  c a l c u l a t e  e n t h a l p y  a t  any t e m p e r a t u r e  and p r e s s u r e .
/  A H  \ _ / A H  \ , . p i t  / A H  \
( d t  ) "  ( d t —) + f  CpdT -
c m - c r e s o l  c m - c r e s o l  525 c m - c r e s o l
T = 5 25°R T=774 . 5
RT T
(AH) = ( 1 0 - 8 . 4 6 )  — + f  CpdT
m - c r e s o l  T
/ .  i r \ _ / I  „ - v ( 1 . 9 8 7  x 1 27 1 . 04 )  . 0 . . 0
' ' m - c r e s o l  "  t 1 - 5 4 5 ) 108714 + 8 1 ’ 43
where
T
r f n H T  =  Q1  A E _____
1 bmf  Cpd   8 . 4 5  , c a l c u l a t e d  f r o m t he  c ompu t e r  o u t p u tTo
. \ . ( AH>m- c r eso l  = 1 1 7 ‘ 51 TEm
A n o t h e r  sampl e c a l c u l a t i o n  i l l u s t r a t e s  how t h e  r e s i d u a l  
e n t h a l p y  was c a l c u l a t e d  f o r  n - p e n t a n o l  a t  150 p s i a ,  600 F° .
T - 2 3 7 9 150
In o r d e r  t o  c a l c u l a t e  t h e  r e s i d u a l  e n t h a l p y  f ro m  t h e  f o l l o w ­
i n g  e q u a t i o n  ( 1 6 ) ,
AH _ P ( dB B} (H_2)
RT R dT T c
t he second v i r i a l  c o e f f i c i e n t  B and t h e  f i r s t  t e m p e r a t u r e  de-
d Br i v a t i v e  o f  t he  second v i r i a l  c o e f f i c i e n t  ( j j )  a re  needed.
The e q u a t i o n  used t o  c a l c u l a t e  t h e  second v i r i a l  c o e f f i c i e n t  
( 34)
0 r t  r 6 T 2 n
B ( t ) = ( i f g )  [  1 - - f i -  I ( H- 3 )
2
(  1 2 t 3 C ^ ( H - 4 )dT ' 128  v Pc
A p p l y i n g  E q u a t i o n  H- 2 ,  H- 3 ,  and H-4 f o r  n - p e n t a n o l  a t  600 F° ,  
150 p s i a ,  we ge t
„(t, . [. -
f  t  ̂B = - 7 . 0 4  TLl b  mole
dB ( t ) _ , 9 w l 0 . 7 3  x 1 0 5 4 . 8 ,  /  12( 105 4 . 8 )  \  
dT '  4 2 8 H  558 . 6  > [  { l Q 6 Q ) 3 )
d B l l l  = >016  f t 3
dT ' l b  mole R°
S u b s t i t u t i n g  t he  above r e s u l t s  i n t o  E q u a t i o n  H- 2 ,  we g e t
T-2379 151
AH ' (15 0) ' (144 )  ( 8 8 . 1 5 ) ( 7 7 7 . 9 ) (.600 + 450)  ( 0 . 0 1 6 )  +
AH = r e s i d u a l  e n t h a l p y  = 7 . 56 Btu 1 bm
7 . 0 4
